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S an Introduction to our Subject, 
at our firſt entry, we ſhall begiri 
with the Definition of Geometry, . 
| and the Explication of thoſe Terms thatare 
27] hereafter to be-made uſe of 
. Geometry is a Science which,treats of 
. Magnitudes, and it is the principal part of 
_ the Menon; flnned Qu 
8 Tx. Magnitude 15a continued Quantity, 
which conſiſts either in Lines or rome | 
Wh in Surfaces or _ . F- 
FF 2, 


—SA | 


104 


2 A New Treatiſe of Geometry. 
2. A Line is a length without breadth, 
whoſe Extremiries are called Points: 
3. A Poiar is ſomething which cannot 
be. divided. 
4. A Line is right, crooked, .or mixt-: 
a right Line is that which goes withour 
turnings from one Point to another. A 
crooked Line is that which goes oft from 
its bounds, by one or more turnings : and 
a mixt Line is that which is part right and 


» 


part crooked. | 

5. A Surface is length with breadth : 
whoſe bounds are called Lines. 

6; Theſe Lines are cither Parallel *or 
Oblique. Parallet Lines are thoſe which 


are-every way equally diſtant from each 


other. Oblique Lines. are thoſe which 
meeting at a Point make an Angle. 
7.It 1s called a right Angle when one of 
the Lines ts perpendicular upon the other. 
It is called an Oblique Angle when one of 
the Lines is not perpendicular upon the 0- 
ther. [t is a right-lined Angle yhen 
it is mage up of two right Lines. Ir is 
_ called aQurve-lined Angle, when it is made 
up. of two crooked Lines, It is called a 
mixt Angle when one of the Lines is right, 
and the other curv'd. It is called an A- 
cutc Angle u hen it is {cls than @ right one. 
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*  Andit is calledan Obtuſe Angle, when it is 
 -greater thana right Angle. | 


8. A Figure is a Magnitude bounded 
by one or more Lines and Surfaces,where- 
of ſome are plain, ſome ſolid. - 9 

9. A Circle is a plain Figure bounded® 
by a Circumference , the middle Point 
whereof is called the Center, from which 
alt right Lines drawn to the Circumfe- 
rence are equal. _ 

0. A Diameter is a right Line, which 
goes thro” the Center, and touches the Cir- 
cumference in two Poiats. - * : 

ix. A Semi-Circle is the half of an Eq- 


- tire Circle. £ 


12. An Oval isa plain Figure bou 


*- by its ownCircumference, within which no 


" Point can be taken from which all right 


"8? 
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' Lines drawn to the Circurnference can be 


A _ A Triangle may be conſidered ci- 

= ther with reſpe& to its Sides, or its Angles: 
in reſpedt to its Sides, it is either an Equi- 
* lateral, which has three equal Sides : or 
- an Iſoſceles, which has two Sides only e- 


: whole third is called the Baſe : or a 
ie, which has three unequal fides ; in 


- reſpec of its Angles, it is either right-an- 
pled, which has one right Angle: or A- 
— B 2 cute _ 


4 A New Treatiſeof Geometry. 
cute-angled, which has three acute Angles: 
or Obtuſe-angled, which has one Obtulſe 
and two Acute Angles.-+ One of the Lines 
in a right-angled Triangle is called the 
_ Baſe : the ſecond the Perpendicular: and 

"the third the Hypothenufal. | 

14- A Parallelogram is a Figure which 
has tour Sides, and four Angles : and it 1s 
_ either equilateral which has tour equal ſides, 

or in-equilateral whole {ides are unequal. 

15. An equilateral Parallelogram has 
either right-Angles, as a Square or Oblique 
Angles, as a Rhombus. 

- 16. Anin-equilateral Paraltelogram has 

either right-Angles asa reftangled Paralle- 
logram': which is likewife called along- 
ſquare; or not,and then it s a Rhomboid : 
every otliex ſquare Figure is called a Tra- 
pezium. '* Þ- 

17. A Tetra&dron. is a ſolid Figure; or 
a Body which. is boundec by tour equal 
Triangles. | | 
* 18, A Pyramid, is a Body bounded by 


' ſeveral Triangles, which making one Sur- |- 
tace for a Baſe, meet all in one Point. 
I9. A Priſm is a Body which has two 
Baſes, equal and parallel each to other. - 
20.-A Parallelepiped is a Body bounded 
by ſix Parallelograms, whereof the two 
oppo» 
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oppoſite ones are always equal and parallel. 
. 21. A Trapezium is a Body bounded by . 
plain Surfaces, which from neither a Priſm, .--+ 
' nor a Parallelepiped. | 
+''22, A Cone is a Body made by the turn- 
ing of a right-angled Triangle round a Cir- 
cle, the angular Point of the right angle 
being fixed in the Center. | 
23. A Cylinder is a Body made by the 
. turning of a right-angled  Parallelogram 
round'tiwo Circles one at the top,the other 
_ at the bottom: p.,2 
.24-, A Cube is a Body bounded by fix 
ares. 
25. An Octatdron is a Body bounded 
* by eight equal and equilateral Triangles. 
26. ADodecaEdron is a Body bounded . 
| by twelve equal and equilateral Pentagons. 
- 27. An Icoſaedron isa Body bounded by 
twenty equal and equilateral Triangles. 
28: APentaedral Priſm isa Body bound- 
ed by three .right-angled Parallelograms, 
| baving rwo- equilateral Triangles: tor its 
- Baſes. /; Tx 
29. A Rhomb is a Body bounded by ſix 
_ £quilateral Oblique-angled Squares. _ 
* 30. ARhomboid isa Body bounded by 4 
+ Oblique-angled Parallelograms,having two 
: pepoangied equilateral Squaresfor their 
yy TS. 
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ERS 
To know bow Figures are made, the 
following Problems nmF$ be exa- 


mined. 


PROBLEMS. a 
I. To draw a Line parallel to a given Linc. 


Mx upon the given Line any two 

points A B where you pleaſe, and 
by them draw two Arches E F, in draw- 
ing a right Line by E F you have your 
Parallel. oy | | 


Il. From the '\pornt G, to araw a parallel 
'toa given Line H I. 


1. Draw an Arch. from the point G, 
which touches the given.Line only ink. | 

2. With the diſtance G K, draw ano- 
ther Arch upon the given Line M N. * 

3- The Line drawn by G N ſhall be 
parallel to the given Line H T. 


TH. 7s 


' A Now Treatife of Geometry. _ 


$175 To raife Perpendicular on a given Fine, 
from a given point, L 


| © 1. Take a diſtance from the given 
| po (what you pleaſe) to the right, as 


S. + Tiks the ſame diſtance to the leſt, 
"8A 
& 3. Take B C and draw two Arches 
| which interſe&t each other at D. 
| 4- Joyn D and A together, and: you 
'-Þ will have your Perpendicular. 


IV. Zo raiſe a Perpendicular at the end of 
Z a given Line AB. —. 


' | x. Draw a Circle to the point B, from 
Hu center C, which may be taken at plea- 
- ſure. 
2. From the point D, where the Circle 
- cuts the given Line, draw® a right Line. 
| '- þ throu gh the Center C, till it touches the 
| | Cine on the other fide, as at E. 
” 3. JoynEand Beogelher, and you "_ 
| have your Perpendicu * 


B 4 _. V. From 


_— _——— J 
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| V. From a given point G, to let fall a Pey- 


pendicular upon a given Line. 


I. Draw an Arch from the point G, 
which may cut the- given Line in twa 
places, as CD. | 

2: From C D draw two Arches under 
the Line which ſhall interſe@ each other 
at E. : | 
- 2. Joyn E. and G together, and you 
wil have your =o nm GE. : 


VI. Zo divide a given Line into two e- 
qual parts. 


1. From the points A B draw two 
Arches which ſhall interſe&t above the 
given Line at C, and-below it at D. _ 

2. Joyn C and D together, and you 
ſhall have your Line cut into two equal 
parts. | | 
VII. Zo divide a Line A B into ſeveral e- 

qual parts. ; | 


I. Draw CD a Line at pleaſure, and 
mark as many parts as the given Line AB 
ought to have; ſix for Example, upon this 
Line as C E, 2. Take 


X | | 
A New Treatiſe of Geometry. 9 
2. TakeCE and draw two Arches which 
may interſect in F. 
. 3- Draw all theſe fix parts in F. 
\..4- Take the giyen Line A B, and lay it , 
upon the Lines FE andF C, as G H. Renth . 
.. 5. Joyn GH together, you will have 
Your ven Line A B diyided into ſx eu 


VIIL. Ze de ferile an Angle equal to an gle 


g7ven. 


I. Let the given Angle be B A C. 
2. Draw the Arch A DE | 
+ 3- Drawa LineI L, andupon this Line 
an Arch with the diſtance A D, as F G. 
4. Set the diſtance D E upon the Arch 
F G, as FH. 


5. Draw a gight Line from the point I to © | 


the point H, which will make an Angle e- 
qual to the given Angle. 


IX. 7 o divide an Angle into two equal parts. 


-- I. Let the given Angle be B AC draw 
the Arch A DE. 

I 2. From the points D E draw two Ar- 

" cies which ſhall ro 4/7 each other at F. 

*-.3.. The Line drawn from F to A will cut 

'" - the Angle into two equal parts, 


X. To 


+28 


x0 -# * Mon-FRagG of Geometry. 


X. To tes: @ Circle wa _ giver 
points ABC, or to find the Center of a 


given Circle, or to fruiſh a Circle when 
there i is but one part given. 


r. With the points A B, make two Ar." 
ches which ſhall interſe& at D*above, and at 
E below the given points. - 

NI OTST pane: 
to 

3- Do the ſame thing with B C, fo that 
they may-interſet in-F'G. 

4 Draw another right Line from F to G, 
and. there where this Line interſes-the firſt, 
as for inſtance at G, you will find the Cen- 
ter, by which you: may draw: the Circle 
throggh, 095 Wien given points. | 

.. 
XI. To make a Circle two, three, or four times 

bigger than the gioem one, &c. 


1 Divide the: given Girel intaſour equal 
parts ABCD, with the Center mark'd a 

2. Take the diſtance AB and put it from | 
E upon the Perpendicular, as E F, and with 'F 
donde > as big again as ; 


2 So make « Cis vwio? is nh Br 


and pur'it from SE 


—— ; 25 EG, and the diſtance E.G will 
the Semi-diameter of the demanded Cirele. = 
4- To make'a Cirele thrice as big, put 
, | the diſtance AG upon the ſame P. 
| har, as E H, and thediſtance E H will be the 
Semi-diameter of the demanded Circle. Thus 
you may —_—_ a Circle for ever. 


XIl To make an Oval y Xs 


| \ 1- Draws Line, and thereupon the Circ 
4 
2. From C draw: another Circle through 
B, as CBD. 
R 3. Take carechar theſe tvo Circles inter- 
{{& each other, asiaEF.. 
gk — BC. Thich tral wonc 
IC. 

- the two Circles in GH. y 

SF opal 
| olga 


..- 6. Keep this diſtance, and do the fame 
F- from the other point of interſe&tion F, 
and fo-your Oyal will be complent: | 
FF we 
x FE: Fe XI. To draw a Spiral Line, 
* = 


0 x, -V Py frraight Line, drow the- Arch 
A B & = ; 
% 2. Take 


babes ihe is aan of 
a 1. t 
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2. Take B C, and fixingone point of the 
Compals-.upon B, draw : from the point C 
another Arch, which oo touch t ſame 
Line 1n D. d'aly e 


>] 3. Take the firſt Center Az and 7 a= 
nother Arch -trom D, "Yhae ſhall touch the 
| line m E. 
4. Return to the ont B, oe from i it as 
a Center draw. from. E another Arch toF. 
. 5. Take Aasa Center, and draw an Arch 


- fromFroG; and {o on for ever. 


XIV. 7o divide a Circle into 360 quia! parts. 


x. Divide a Circle into four equal parts, 
as AB CD, whoſe Center is .E. 

2. Fr A thro E draw the:Arch EG; 
fo alſo draw from B the Arch H, and from 
C draw the third K-L; and at laſt from D 
draw the laſt Arch M N, 

3- Having by theſe Arches divided the 
Circle into twelve equal parts, aſterwards di- 
va oat | one of theſe twelve into three o- 


A wp parts, and then -you wall have 
ret 


equal parts. / 
4- Divide afterwards every one. of theſe 


thirty ſix into ten equal parts, and your 
Circle will be divided-into three hundred and 


ty equal parts. 
XV. To 
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| XV. 7, 0 make an Equilateral Triangle. 
:-Take'w given line A'B, and from thot . * 


1- Line. Phones draw- two Ar ches cif” 5 if \ 4.4 
'o || cinterſe@ at C; from draw two right AB 3 

to A'and B; theſe will make an Equilaterdl 
1s Triangle. | 


OR: 


IC 


h XV1. To make a T! riangle equal to a Lives 


=  Oxe. 


\ x. Let the given Triangle be AB C, 


” Þ draw a line at pleaſure, and mark thereup- 

s. | on the length AB, asDE. | 

2 2. Take the diſtance B C, and from the 
point E'draw an Arch. oy 


i -3. Take the diſtance 'A C, and from-'D , 
D | draw another Arch which ſhall interſe& the 
firſt at F. 

4. Joyn FE and F D together, you wil 


: - have a Triangle equal to the given:one A 

- | 5c. | 
XVII. 7o divide a Triangle into« ſeveral 

e equal parts. 

Ir | 


4d $1. Let ABCke the T riangle to be divi- 
"dd into five other Triangles: firſt divide Go 
"the longeſt ſide BC into five equal parts, ” 4 

_ | | chat 
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that the - fifch part, marked at D may be 
pn THE || 
. Divide the longeſt of the two other 
Ge into fourequil yare and econe ofthe 
. Divide t remaining into] 
three equal parts, yn marked Y | 
by a right Line to G. | 
4- Divide the. remainder GC into two ef 
qual parts, 'and joyn that marked E by a} 
right Line with F. - So you may have five 
equal Triangles : viz. ABD, ADG, GDF,f 
GFE, -and EFC. J 


XVIII To make a Square. 


x. Take the Line AB, and: raiſe aP 

dicular upon B, of the ſame height as BC 
2. With the ſame Uiſtance make two Ar- 
ches from A and es + ora interſect at D. | 
3- Joya. DA, y right Lines: and F 
difiare a Square, þ 


XIX. Zo make a Parallelogram. 


1. Draw a long Line. A B, and upon BY. 
raiſe a {mall icular B C. g 
2, Take the di BC and by the point. 
 Adraw anArch...-  - _ 
3» Once more take the Line AB, ay ; 


|| (+ pioqr guny yep Aand C and. 
you will have this Dreleigres-”: 


XX. Fo draw a Pentagon of - equal _ 
ol witbout a Circle. 


F _ 1. Drawa Line A B, and mark 
e-Þ it the rbLyy oy exe 
all | 2. Raiſe a Perpendicular upon C, equal to 
| AG, a5 CD. 
F, 3. Divide the Line AC into two equal 
| parts, aSAE, EC. - 
\-. 4. Set the Point of the Compaſs upon E; 
'Þ and with the other Point draw an Arch from 
D, which ſhall touch the given Line at F. 
n- 5. By the Points A, C, and the diſtance 
A F, draw two Arches interſeQting at G. 
| 6. Take only the diſtance A, C, and by 
; the Points G, A, draw two Arches ? terſe? 
FT ing each other in I : fo likewiſe, by the Points 
EG, C, draw two other Arches which ſhall in- 
| i "terſe each other in K. 
# 7. Joyn AL 1G, GK, and K C together 
by Hick Lines, and you have your Pentagon, 


: XXL To make a right-lined T riangle « 4 
| to a Circle given.” +». 


"1; Divide the Diameter of AB the given 
x into ſeven equal parts. 25 


—— -= ——_ 


Worn et or nina and aſe 


venth-part over, as BC. 
3. Draw a right Line from C to D the 


Center of the given Rn and that gives 
you the Triangle. 


XXII. Zo find the circumference of a Circle, 
having only the Diameter. 


This Problem muſt be wrought after the 
ſame manner as the foregoing one. 


XXII. 7o make a Square equal to a given 
Circle. 


r. Divide the -Diatheter A B into ſeven 
al parts. 
"mY Double this Diameter, and add a ſee 
venth part of itſelf to it, as A C. 

3. Divide the firſt Diameter A B intotwo 
equal parts, as AD. 

4 Divide the Line DC into two equal 
parts, and taking the rhiddle Point E, draw 
from D. toC an arch, as DFC. | 

5. Raiſe a Perpendicular upon E to touch F 
the Circle in F : thisLine EF ſhall be a fide 
of the r Square-: the reſt is wrought Þ 
by the ei nth yah = 
| XXIV. | 


. 
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” XXIV. To make ont $ quare + wat to tive. 


wir 

x. Let'6ne of FRE given "Squares be A B 
C-D, and the other EF GH. 

2. Joyn them both, ſo that the ſides BC, 
.F E, "may thake otic right Line CB E: 
le, 3: Joyn A to FE, and raife a Perpendicu« - 

E of the fame length, as E K. 
cep the ſame length, and frorii the 

76 jos: K A, make two Arches to interſe& 


5. Joyn Kt and IA, and your Suns 
oy vil be made. 


XXV.. 7o make a See cqual ro a a Paraltls 
ol 0 ONT 


Do EO TTEON Pay be -&h BED. 
 Þ. Lengthen the BafeD C, andadd to it 
o bo other tide of the Parallelogram B C, as 
UNE 


E.: 
4 ” Divide the diftince E E. yt two = 


EE. 3. RN er upon C to rouch 
== GS; 4x will be a ſide of 16: 
quired Square ; {et it upon the#firſt length- 
xd Line and you will have another ſide, as 


Z <4 if - 
' ; {T7 \ 


C 4. Keep +» 


18 Wonders; 
the fame OO and from. 
pots Sy 'iak&two "Arche$to intddf 
joynI GH, andH 1 together, and your 
Shel es = To + # _ga 4 
K8"- me ma 7 4 irs FED Lay of a 
MINES, thay it ts, __ , 


:bft the ivenS Squite eb! 'A B mv” 
1 Sh a a ” ah 
FN nd wh : ff ans 2 
£d fide AB, a5AE,, and it i 4s Fi 
Square d double t6 rhar' pl Nile 

2. Afterwards obſerve what was i bs 
boye i in the Eeventh! Problem. 


C 
$HAL 2 F, w < A\ »Y\ 4 


XXVIL 7o te an Equilaterdl Rig 973 PA 
C We 34 a=ckls chil 29 1F0 aM $077 Angled Pa- 


4 X WW: the es A' B ter fall Perpegi - 


po Ke? ES wu | 
rea AEBE, work on Fes | 


obſer,” 


Ta e * Sidope "Es 


XXVIIL-7 
| % 1, 
4.4 / 


A New Treatife of Geometry, - i 


wxvm. Fi 0 wit a right angled Ss Gy 
qual ro the Rhomb 4'BC 


1. From the poipts B C, let Per 
Kr dictlars upoh "HS Tds: and fer- hen 
+B E, upon the other point C\&'CF. 


\,, 2. Joyn EF. together, nd.the lides B C | 
* | EF will niake% right angfed Spre : Bu 
1 4 a a given Rhomb, io ba a 


a XXIX. To. make an FF. "big be- 47 
8d Square. equal to the T Triangle, - BC. 


1. "Lengthen tie Bal B and aibide the”. 
= Baſe into . two equal parts, as CD, 


, 24 From the point B, let fall 2 Pergendi- ; 
cilar equal to BD, as BF. © 7 
3: Lengthen B F upwards, and from the 4 


' point A draw a Parallel to_the Bafe C » . ll 
4 ſhall cut the lengthened Line BF'in 


[= 

' point H |, where this Arch touches the firſt 

1 [a "e Line CB,” to B ſhall be the firſt * 
Tat Square, which laid upon the Line | 

q: BE, will give ariother ſide BI; afterwards D 

| C2 


Y 


4; Divide the the Jiffaiice FE i into two e= * 
parts, and from” G' the middle poid 
ar Arch trom E toF,; and from, the 


from 


— 
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from the points I H, make two Arches which 

| ſhall interfeQ. each ner in,K.- and joyn'H 
K and K [ together, ; -and your Square. will be 

made. 


XXX. To 0. pO a Paralligram apo fto.4. 
given Triangle ABC. _ 


« Divide. the Baſe AB mo two equal 
parts, as AD, DB © 
2. Divide the fide. C B into two equal 
parts, as RE, 7 
Hu a Tight Line from D to E, what 
eng you pleale, and takethe diſtance DE, 
hy, it-from the, "BAIT E, to Jengrhen it, 
as EE.. 
+ al "Tae! DF, and; from the" pount B make, 
an Arch... 
5. Take D B: and from.F interſect this, 
Arch in G.. 
6. Joyn FG. and'G B together, and your, 
Parallclogram, will be made. 4 


% x * 
a+: #bil i 


XXXI1. To make a Paralelogram IF, to - 
Tight Angled Spur? ABC We” 


jel Lengrhen the. ſide of the Sans A p,. 
adding double,its own.length fo it, asB FE. ] | 
EY Divide the ſide of the Square BC: Into- i þ 


two Fu parts, as BE, EC. 


ww 


wok 2; 'Fake* 


Pe. 


— 
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3. nA BF, and from the, point E make 
© 4 Take BE and interſechis Arch from . 
| ths point F4n-G. 
5. Afterwards joyn E G and G F roge- 
a ther, and you have the OT re- 
Ip quired. | 


h 
FX 


£) ' 
3 [ $ 


1 XXXIT. To 0 nk a right lined Furs equal 
to a < we gu” | | | 


-; "Let the given Figure be A B F D E. 
t x. Take any one of the points, which you 
N \plale A for inſtance > oe 
> | © 2. From A*'make as many. Triangles as 

vo there are oppoſite | Angles in the Figures A 
& | BC, ACD, ADE. 

3. Then take a Line at pleaſure, of. the 
S.l kngth of A B, as F G. 
*-:4. From the point 'G, with the diſtance 
iS B C, make an Arch. 
5:5. With the diſtance A' C interſect this 
: Arch, from F in H; and joyn G H toge- 
2 ther. 

:6. From the point H; with the FILA 

H Cc D make another Arch, and interſe&- it 
M | Ffrom:F in I, with the diſtance A D, and this 
ij] maſt be joyned t:H: 21 
> 7- Take AE, and from chis point F make 
| the liſt Arch ; interſect it from I in K, with 
F J=4 the 


4% (nDyatiaf Gem 


E diſtarice ? nd nit with LF : ſo the 
ge Gi G AK ale hy to the given 


Figure. , 


CHAP. TY 
uf BOPIES. 


—__ ” 3 . 


D "PROBLEMS." 
[. 7 0 mae an equilateral Te etrabdron. 


n Silnea Trigngk ABC. 


ce another 


gnd your: SEL LY made, Ro cl | 


Ii-7o make a Cube. ; no 


I. Makean equilatera| right-aogled Square 
ABCD. 

[2 Upan every: ſide alace, another Square 
equal to the;firlh, [a5 ABEF, - BCGH, DCIK; 

3 Joyn EF, GH,IK, and LM together by 
right Lines. ' 
| 4: Blace another Square equal to the.reſ 
—_ one of. theſe - wgvIR as. na —_ the 
"RRP wall be made oil Toge 
: CME Mon 7; | 9557 » FHOf1! Fo , 


A, New Lreati/e af .Geometyy... 23 * 
« lcups 041 ons TH - 1 ohivid 
web HT ſire Parallelipipad. 11 wt 


n 
?: Dri ;7oba1j J 


| r. Make a lf LG, ABCD, 
gi the lides. A.C, BD,. above and = 


by Fu peas 
Era, 


her 
os: r Abgpr kÞ nn Taal or. 
ghee we bo upon t NC 
a < s mark the.diſtance-AC,, eek: 
1 bk 2 L. and. M G lO, roger id 
| your i ns will be made. -) 


«IV; Javuate.a Olindercx. 


pets ABCD:.z; « 


wide iato " i wh 


pr DIC 
't ry TW wo » as 


3 
weh 
$:318 
5 CHI, 
FEUYDE 
Y af 


WO IV Nw I Bf .CÞ +»-< 


F 
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6. Divide FG and HI into two equal 
| parts: and/from'their\ middfe Pointh draw 
wr: 3nd the Cylingey will be made. 
NH LH 4 3. gi 4, f: 
xs hl. Con 1} 21.7 (19 Oy [1 
R = Fromm. the Po A rk ke, dive 
for ah rch. kia T6011 D! B 


EL ie ins rhenty toe oo pal 


and j I joyn the Extremi vith 
- NN RCRFS 1 PE olicn kings | 
pleaſe + ow he the Arch, aut Wt: of thoſe} 


3k FS 
&. Dird2 BE ll 
its middl point, 


— tn of 4$T1 ek Os 


” 


2} 19! L155 


V1. EP mats 2 Falat3 Priſm. 
dy YA & ail 1 
A' Bc T0 Bo Geo oh _ T "16 | 


ws oy YE SIN: Ru | 


J Orv. Vs 


"a 
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- I 
13 31 HEEL : oo - 


"-vu 7) mM Des, Le yh F 
| gi knew. FROT'E7R e'thri 66 
ng a Triangles, as ABC; BDE? and 
ME 2. Lengrhen the Line CG Nob 
Line the diſtarice-E.G, 


Aalils ©. 


feet at] VIRTKIO DSL IT T6207; 
- Foyn-CT agd 1E'tog orhibe; 4s all Di. . 
'F K, and the Ocztdron wills finiſhed, 4 


vir" ns Doileatdron. 


" f'Y}"'Make # r Peiitage # ABODE : 
= Cane FeeY. may be: 
| Take the diſtance AF, ad EEITENR 
Frome fy Bd& draw tio Arches tnptuafly 

ſen pas ABG, BCOH, '©DY, DER; 

; by LF EIS d:7-# WY 

m the Points G, H L, witht 
rn deſcribe le Dire, and 
ed Biſon them Spe ts : 
* ; - orher'& 


(70 If FIC 


26: AZ 0 <a 
a _ = this | Hrs by the ſame 


- diſtance EE and M, 
and divide Soy as You lier 1nto five 


SS TT 1 
Jjoyn; + 


2 Aa GECHE 

T1 Do SS 
Sr kg net Th 
HEE 3 RE: Ts Gets cagdron 


>155 BOT; 71 bg . + 


B&. Jo wake wnleaaberen.; | | 
TD Fa TNT L | 
9 NM 2903 81 .c d 6 

bet } Grew SET 67 


3- OLIN: eo 


4am $reatafe.ef Eeauorry, V7 
BD: the- Trang vpon Þ Fi upon 
b 3; 3 paar the LxlangleX upon HK 2 * 
wil fiaiſh che. lobſaFdron. c:- OL 216 Dl 
an £ CO 63h DIS 1 H x, O03 be. \" 


p bez X. Fo: make a fold Rvnk." MH 


G2. U pon the ſame Lirie mak four. 
| (val Triangle Gd M; IKN,; KI:O;L 75 
2. Joyn M, P together by. arTight Line © 
as ay AT LO and H.P. 
\ Q\ E its; one 
png Rs | wane ©3+ug 
- 4+ Add to the Line O K double its own 
kogt, [KAUR 7 oc» 
15> JoynR1; S Qiragether. ) |. 4 I 
- 16i Add tothe:Ling TR mow leapth 5s I 
Fond it as R T : dothe ſame to NK,asRU.; 
9:joyn 1; T;; RI INE id 


4 is made. 09 EQ 


4 rf 


wr rm 176 ey a ſud Bhonbeit #7 « cx 

&J a 0ONMNFY3PCH3 

_ © 1. Make an equiltera} Triingle AB 

Fa and fromB-C another Do5!;; 39318 1-2 © 

BY: CN +! Add t7 the: Line "OD twie-its,own 

J length, _— EE 

X n$.q Add to: Biits-ows: length, as BG/ es 

b 4 Ackibto) CÞ theive it5'own + 

ET ION IV) 6:1 9 EveD 2 

| >17\ Withyhe diſtqnes 4 Bofrom thepoint: 
—_— an arch. 6: Make? - 
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26. Make knother arch-with'the diſtance 
B.Gifrom'I which ſhall interſs@xhefirſt! a6 
L, ny Hs og nx by right Tries.” 

. Add to GH thrice ts own length ; 
HM, MO; & OP; and joyn:MaindF together. 

8. From K, and M draw two Arches to 
interſect at N;; andjoyn KN, NM,/ MD, 
OE; and' PF En? y nw. prank we 
wilkbe. fined. 97 MEG = . 

53M TAE Me-2: 
XII: 7s: hike a P ; IE whoſe Baſe, may iy 


a Pentagon. 


rn £ 


I. Make a Square ABGD: :and vide 
AB and CD into five equal parts;'as GE, 


EB,;F6G, GA;HD/;- as allo A; " BL, 

LM; and* MB: - —_ 7 hy 
2:2! JaymBl,: and F K; and GL, and HM; 

and DB together. 2.32001 a dnngtiR 
3- Divide one part of each of theſe Lines 


into OWE two. equal parts:; axFGnd KL, 
e 


4. Divide one of thole twenty two: 
inqthres-otheriequal: ;partso is 9/6477 
5. Take conc of theſe twenty: -Y 

parts, .and:z of 6nc more, as'F N; and KO ; 
and draw two arches from K;L,'asalſp, from 
F, G, whieh ſhalliioterſedt in Pland QQ: from IF 
bands ny 1 draw: two Cirdesfwhich I}. 
ided into five equal.;pirth bby, ithe I: 


Seu 'F:@and K ea 0p Hgmowl bs be : 


% 
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T49% wii Bn Ynhnnny ma 
C H A P” IV. . | 3 F 
Of FIRAMIDS..,. 74 

a5 A "PROBLEMS: ELM agen 

| = 1 Te 0 NY a T, riangalar P Pramid.. 


LET * 
il}. 


1: Romthepoint Atakenat lleafure draw © 
Fo! an "arch. which divide Tos hl equal 
arts, BC, CD and DE. 
2. "Joy n AB, AC, AD and aka ht 
 F Lines; LabBC, CD, and DE with ot er 
' t Lins. 
* # &B; From the points C, D, with the diſtance 
draw ing Arch to inte) retinF. 
4. "Joy n CF and DE. & and the Pyramid, will 
; || be Nene, © | 


Il. 7o make a Pyramid with an oenilater31 
paavy for its Baſe. | 
From the point: A draw an Arch :* di- 

| ride it into four equal parts, BC, CD, DE, 
nd EF, hich are to be joyned together by. 
" Jt Lines, a5 allo AB ACAD, andAE.. .; 
ot From the 6 Pon: = :let fall a Pergedde 
b al to C D, . as C G. 
ES eel \ the diſtance CG from G Draw | 
| mg Articles tg inter{e@ cach. other in, H. 
"FY 4:Joyn HG andDH together by right lines: 


£409 you Fave the required Pyramid. 


W 


30 ANF Ae Ocomtry. 


Hm. To make a me whoſe Baſe is a Paral- 
lelogram. ..: ft | 


x. From the' KAY -A\ dtaw 3 circle, 'in 


which firſt mark a Oh fas as BC, then 
a ſmaller on kat ird arch 


(D Berey: pes Wt wt a 
"ob aan Ine APE - 


"7 Frm ry 1 
ED 6 Ot "A 
| SS - Fake the afar G: 4nd from B 
draw. n arch. . 
ox a's 


x hs | 


iv To pr a Pyramid ak ay Epulateral 
. Fexzages far its Baſe... ._ .. 


x. Draw at arch FrotiA, whit" divide" 
FE pig ECD. DE, EF, 


2.' Joyn 'thettrall 6A, 29006, to atjo- 
ther BG O19, ZOE to, +$t0G, 
ir fines.” We 


nee ©"'Y 
j- Take oighteecrt 6f el .SY 


” 


pp bra 


V; OAK] whieb hes Kowts 
| Equilateral Hexagon fo Byfe, © 15: 


-I;,Draw ag.ar arth. from 3, and. vide" 
| || into ſoxequal parts, B, C, D; E,R,G4L -; > 
| 2. Jo n them to thecenter A, asalfoBto 
, # OCroD/D toE;EtoF;f:ts Gy GtoL 
| | © 34 Take ovedr cheſs ſix-payts(D-E)id 
, Gor Diand'Eimake nr rhomporer' 
| in H. 2201Þ- i214 73 £ 
©:4. From H:draw' a'citele: bi i to 
| be divided intoifix;parts equal to g nou 
5. Having this Hexagon as Bal for the 
| parqpnls tie Prokliegim rangi: | 


VI. 5 Lol Pyramid wha hung 
___ its Baſe. 


'L | Fr A vo FEM 4 | divide int 


; (fc ga Sing & ab B NE © Ca 


n 
"SIE tor, Fro, by 
ht rg 3. Divide 


'EtoH; "A 


+» 4ONw A of Gmeres 
3 Divide ane, of theſe parts,. F G for i irs 


fave, ndeve equal, parts,; and them 
M X _ ; PILth, ey 


a circle thro' E G, which muſt be 
to ſeven parts equal to F G, which ap 


Joyned together, —qa__ fora Baſc. Ie the | 


Pyramid requred, {nog nn nb 
VIE! 76' mike '2 Porn wi. an army 
for its ys: SED hog: 
Of 0 C15 C8 D3519ID S614 G1 £113 [3 1-46 a< x 
1<cFrom) Adtawaniarth, divide, 3tintd |} 
tight equal»parts, BC, DE, WS EE G, 
theſe points one toanother, andch lfaro | 
A by right lines. EH | 
- 2:2Diwide cneiofitheſe paſts] as. BG, .into 
ſeven .equablpirts, and'one of: theſe-ſeven, in; 
oi eters: ns i 253 oy ; 
| Taks 1 larges, {007 a0 
a Ralf of- Ky; jr. and with that 
diftance: {edin-F und Goealke rwwarehcs 
interſe&t each other in K. SYS 
4. From K thro' FG draw. a circle, Givi 
6 ©2ht parts. equal.,to'F 'G, 2nd then 
joyn them'by, irs &:: {6 youhave an 


POFTg a, ney ih: | þ 
WT Rr \ 
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vin. T, 0: ink A Pyramid with an Enneagon 
|» for its Baſe." 


foids; 'Frot A: draw an ack "and divide it 
into nine equal-parrs, By C, D,E, F,-G, H; I, 
It; joyn By” together, and with A A by 


v4. + 


OP Hi FF" oo YY oo EEE TD Yoo. TW 'XF, #5 


even. more. 

-: 3: Take ten of: the forhed, and two. of 
y |} the Hitter;-and from 'the- points K M make 

#0! arches to interſe&t each other. in L, 

-with the Jengeh ow thoſe party as a. -r ah 
- | diſtance." > 

> 4. /From L FOR kivirels thro KM, ; which 
tivſt be divided into nine parts equal to K 
bak joyn. theſe together by" right lines : {0 
Jon have-the Enneagon: which was wanted - 
F'2 Bi or the in, = required. 


| 7 To make a | Pjranid wer a Decago fer 
"By Baſe. 


903: FI, 

Te From A "iv + an GE which divide 

into ten equal parts, to be joyned to each o- 

her, andto A, asB, C, D, E, F, G, H,I,K, L. 

l *2. Divide one of . theſe ten parts into ſe- 

1, and one of theſe ſeven intocight more. 
D 3- Take 


da dey mw, am HW 
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. Take elevett of the former, and two 
anda half of «the latter., 'and with: that: di- 
ſtance from I K, draw two areheswhichfhall 
interſect each other i in M. 

4. From Mdraw acirct.thro'I K; which 
divide 1oto ten' parts:equalto'I K;; and there 
will be a Decagon for a Baſe to the Ryaainad 


X. To make a Pyramid. with an » Endecagos x 
fo its: Baſe. | | 


T. T_T A-draw-an arch, -and divide it Þ 
into eleven  equat parts;' to 'be-:joyned-ieach 
to other, and all to A, 'as'B, C, D EF, Gf 
H, I, K, L, M. 1 

2. Divide one of them (F G) into ſeven F 
equal parts, '*and one of thele ſeven'i into ſe | i 
ven more.” : 

Take twelve of the foundie, and one} 

7; a half of the latter, for a diſtance,where | 
'by from F G to draw arches RTP ſhall in 

. terſeteach other in N. Y 
_- 4- From Ndrawa cirdethro' F G, which F- 
may bz divided into.eleven parts equal.to FN 
G; joyn them together, and you have the 
Do of the 0 ar ! 


3 | 
} : 
Wh 
d _ 
Xl. To IS. 
- . F . 


- — n 


— 


- 
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XI. To make a Pyramid wich a — 
or its Baſe. 


I. From A draw an arch, which divide 
into-: twelve equal parts, which are to be 


 joyned to A, and. each to other by right 


9 GD EF, G, LK 


£2. Divide any one (F G) into ſeven e- 
45 parts, and one of theſe ſeven into ſe- 

| yen others. 

4:3: Take thirteen of the former, and one þ. 
4 a half of the latter, for a diſtance where- 
1 by from F G to draw two arches which ſhall 
io erſe&t cach other in O.._ 


© 4- From O draw a circle thro' FG, and 


divide into twelve parts equal to F G, which 
when joyned by right lines, _ ive a m=_— 
of the Pyramid that was requi 

'2 
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S alf Rives have theit artiththi Brat | 
As ches, and every general SCIEtCe its | 
Diviſions, and its Parts; fo Geo Bf | 

; nerally taken, is the Mother of ſeveral ot ; 
| Arts and Sciences, whereof we ſhall treat 
in this Sdrond Part. Thefe are, Meaſuring . 
of Heights,of Diſtances, of Plains, of Solids, 
of Concaves, and the gn et of one Body 3 
into another. We ' 


un. cm om 
Ls . 
. 
( 


Of. Meufaring of Heights. 


A Eaſuring of Heights 1s a Science which \ 
M :ſhews how 'they are to be meaſured: 
But becauſe there are ſeveral Inſtruments 
tor that purpoſe, as a Quadrant, a Panto- 
metre , an Aſtrolabe, 'a Faco#'s Staff, &c. 
We ſhall at preſent only make uſe of the 7 
> Aftrolabe, becauſe it is the ſureſt and the 
moſt convenient : and we ſhall know how 
it is to be uſed by the following Problems. 

PROBLEMs.. 
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Ek Zo take the Vertical Height of any thing , 
 ©* . * When you can'come to the botton. 
+. | i Eer the height of « Tower AB be to be 
"| nr. Draw 2 right'Line as you pleaſe. from 
, the point A, as AG. nn he 
2. Meaſure the Line A C with your Scale, 
-o> your Chain, of. 2.6Feet:for/inſtagce. 
#>.3.. Ser the Staff, upon [which the. Aſtro- 


iy "hbe is Horizontally faſtned, upon/C,-lo: that 
; by the fixed Sights, : 0ne'may:; {ee..ahe Line 


'CA, ifrom: one: end 10 the; other, "as: far, as 
[the Tower, and-that by the two. other mo- 
'vable- ſights the point 1B; which: marks. the 
height of the Tower, may alſo be ſeen. ,. 
1:4. Whenthe Inſtrument is thus fixed,com- 
.Þ pute whether the Angle CDE be 4o degrees. 
\.5.:'Then draw upon Paper a:right Line 
of the length of A C, as EG: Bur this mult 
J be done by a ſmall Scale made upon the Pa- 
, or by « Scale' of Wood or Latten: At- 
erwards ere& a Perpendicular upon G. | 
6. Take the Reporter [ the French word 
"*Rapportenr} and {et ig, direAly. upon F G, 
ib that the middle of ir-may anſwer. to the 
Foiar-F : then compute an Angle Of :40 De- 
rees-<qual to CD E;as F HT. | 


EO, 4 Ti. 0, 


D 3 7, From 
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7. From F draw a right Line thro' T, till 
it touches the Perpendicular G in K. 

8. With a ſmall Scale meaſure the\height 
of K G, and add the height of the'Staft to 
which the Aſtrolabe is faltned, and the Sum 


will give you the height of the Tower. A B. | 


WM. 7o-meaſere a Vertical Height aktte. you 
cannot come, at the bottom..." 


LetiA B be the height to be meaſured) 
the foot inacceſlible,beeauſe of a River which 
hinders all approaches. +: | 

x. Draw a right :Line upon the Griund 
on this ſide of the River, as CD: ket .t be; 
2-2 Foot long: (Take notice, 'when-yM can 


hz "if" 4 Fm 
"©. I UE SES as ll. « & ca ms 


raiſe a roland Triangle upon'tlus Line 
oppoſite to the (height-+ which: you would Fj * 


meaſure, it 4s much more convenient, other- 
wiſe the Operation is the. ſame: 7)! 


2. Ser 'the Iiſtrument upan'C, fo that by 
the immovable ſights you: may ſee the point N- 
D dire&ly;-and-by -ithe 'two: movable ons i 


-you may ſee the»point A beyond the River: 
When this is done;compute Fi Angie CEE, 

Which may. be of go Degitees: 21/7” .- 
3. Set che Inſtrument. upoh: D,-(0. that 


the fixed; ights may make one [Line with 
D'C;|-by"the':two-. others” your will ſce.iche 


point A: this Angle ought . to have 2.3:De 


Greecs, _ 4. Dra i 
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»:4- Draw ,vpon Paper a Line. equal to that 
drawn! in'the Field: (CD) as G He of 2 
| Feet. | | 
of} +5. With the Reporter take an Angle at 
mH-equal-to the Angle CEF, vzz. of 90 De- 
B. fl grees, as I H þ, and lengthen the fide H K. 
'n1 Aoerwards upon the Point G. rake. another 
oz Angle of 28 Degrees, equal. to: the Field- 
:F Angle DOP, as G LM, and then lengthen 
the ſide G M till it cuts the other H K, in N, 
d; and this Point N-will mark the foot of - the 
ch heighg A. | | | 
1 6. Having the diſtance from the Inſtru- 
df ment to-the foot of -the Tower, it will be 
be] an caſie thing to work the 'reft by the fore- 
an | Fa) 


. 


going Problem. 


Id 1H. 7o meaſure a Perpendicular Height, where 
I- © you can come at the bottom, with the ſhadow 


i of aStaffintM fs oh cn 
- x, Faſteo:a Staff. a foot long perpendicu- 


el ley into. the ground, as AB; and meaſure 
t: ſhade by the Staff, '3 Foot for loſtance. 
EB 2. With-the ſhade of ;the Staff; viz. 3 feer, 


meaſure; the'fliadp.of: the Houſe D E, whoſe + 
height you. wauld know: ;;'and as many feet * 
- vs the of the Houſe exceeds the ſhade 
28 the Staff, ſo; guny- footy bigh wilt che 
+8 Houſe. be : For Inſtance, if the thade of the 
| 3 D 4 * Houſe 
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Houſe be 24 times longer than'thar'of. the 
Staff, then we ought to fay that the Houſe 


1s y Foot high. | 
Or thus, 14, 


I. Ere& a Stick, divided into ro 3 equal 7 
Parts, Feet, or Inches, perpendicularly in the. 
ground; and at the ſame tune meaſure the 
thade cauſed by this Staff,- 20 Foot for In- 
ſtance. ; 
2. Meaſure alfo-the ſhadow of the Houſs) 
whoſe-height you would know; for Inflance : 
38 Feet. | 

3- By the Ru/t of Three ſay, If-the tha: | 
dow of- 20 Foot 'gives a height of 10 Foot, 
what will 'the- w- of '38 Foot: A ah 
Anſw. 19 Foot. 


IV. 7; o meaſure the Inclination of - a Moant ain. 


Let the Inclination of the Moantain A B 
be to be meaſured. 

x. Draw fromthe Point: A, which lands || 
for the" foot of the Mountain, a right Line, 
36 Foot long, as AQ... = | 

2. Sct the Inſtrument zn-the Point A, 
and look thro? the two fixed-ſights* rowards 


the Point C, and thro* the two-miovable ones ||. 


towards the Point B,- the top of the. Monn- 
| tain; this Angle, mak ae. ore may whey 


Degrees. | 
3 Then ; 
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3- Then ſet the Inſtrument upon C, and 
look thro the two fixed fights upon the foot 
A, and thro' the two other; fixed ones upon 

i: the top B: then compute this Angle, which 
ill may be: for Inſtance 40 Degrees. 

Ie. : Afterwards, draw a Line upon Paper, 
6 36- Foot long,” becauſe 'it ke vey b6/Gng 
oj #0! the Line. A C, Tor DE.-* 

5. Then by 'the Reporter ſer u D an 
e,) Avgle equal to that of the” Loa Vie. 
ef 110 Degrees, as/PF G,-! 

1 6. Upon the Point E; ſetanother Angle 
- | & 40 Degrees, equal co'that/ar Cas EH I, 

tl. 5. wed the fides'DF'and E 1,! and 
3 || where thele lengthened'Lints interſe@t ons 

'F another, as at K, draw from that Point'to TD) 

| 2 right Line; which wilt repreſent the Incli- 
e. | nation- which was required}, | provided 'the 

height of the Staff upon whieh wood FI 
; was faſtoed, be added: 07 CoPIgNT : 
SH V. Tvmeaſure the vertie 4 high Py Mare: 
= © 227. 


2475 +55 


ThisProblem muſt be ;wvoebs the ſors 
_ going-ohe; provided 'that you'fer Fall '# Per: 
I alar from the Point K, which marks 
ple Hopf tio MouenaIng 'whichinealt' rouch 
Krie CD leagthned to EL ;the:Eine-KT: 
Evil repreſent the vertical height of the _ 
| tain, . 


42 4 New That of meth: 
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VL. f mere the height. F* a _ bal 
#:110-% 04 ont v4 


"Let the height BD be tobe i 2to > | 
- x. Seek the. inclining height of the'Maun- 


tain by. Prob. 4c and let: the Trizogle: ABC | Þ 


— = angle > 
5.201 t HI K' upon Paper 
equal tothe Triangle ABC: .. | 

F, Meaſure the Field-Angle C BD, for 
Inſtance -38- 

4. Upon'K, which repreſents the: Point B, 
and fo by conſequenee the bop of the Moun- 
tain, raiſe a Perpenrlioplen: of was leogth 

you pleaſe. in} 477 

5. With the Reporter raiſe upon, the Point 
Lan Aogle equal to the Angle of, the Figure 
yg” CD;. wa. IL M. 

6. Lengthen the ſide. [M ll in-ronches 
the Perpendicular raiſed upon K in N. 
-mrMealure.the Line, N Kit will give-you 
the height of the Tower BD, if you add to 
it the: Fog of the Staff. 

1G 52 a6 33Þo9w7y; 

24k 'L exreafure:the deph of TTY TI 
| tu Mm t5alny al 390J 983: 5 f 

'»4a: Mgalureits-Diameter, AB, 9 Root for | 
Inſtangei;. 0. ng qe a&b. of 99 
Dogon! | 


2. Sn 4 
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2; Set the Inſtrument ſo upon A, as that 
by the two fixed Gghts you may ſee the 
Point B, and by the two movable ones you 
may {ce the. bottoms of ' the Pix E,:'and: let 
= this Angle be 60 Degrees, as A HI. 

| . Draw a Line 9 Foot long/'upon Paper, 
_ which ſhall repreſent the Diameter AB, as 
FG, Eq 
4. From Flet fall a Peipendictlar which A 
| may repreſent the.depth' BF. | -- :: 
| - 5. Make an Angleaat G'equal to the An- 
- gle AHI, vzz. of 6@ Degrees, as G KL: 
71.6. Lengthen the fide:G Land where chis 
lengthened-Line touctics the Perpendicular, 
' azz My meaſure; from:M-to F, -and.you will 
| have the NE upEc Rodqut A QGA 


— 
4 
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vn PROBLEMS, - va 

k Zo meaſure the: Diſtance Goth ab (place __ 
1 another, where they are 

Let the Diſtance from A to bo to be 
meaſured: 721." | i 

T. From A draw a right ry ny pn you 

_— Cu nmerne 

ſu poſe 2.2 in as 

Þ. Set the Staff upon'which the:Aſtrolabe 
is fixed, upon the'Poiat-A, fo as:that by the I 
two-fixed fights, you can —_— ſediretly I 
forward towards-the-Point .C, and'b he | 
two others thePointB: then i 
ADE, ſuppoſe go Degrees. ti avant Þ 

3. Remove the Inſtrument-1 upon C and 7 
look thro the” fixed fights rownres A, and - 
thro' the mo 1 yrs ones to ; thn | 
; compute this'Angle* CF C | afp 22 De- 
grees:-.. - 
4. Draw | ne eddie Þ + feet long, 
equal to the Line A C, as HI. 


"1g With rhe Reporrer pon hays ahi | 
arab Angle cquil to the At "Jos, : 
thgt is t6 ay, 'of (go Degroes;/ us 5 
the ſame- thing at I, where make Pa L 


Angle 'equal age CES, 2. 6. of 22 - 


Degrees, asT MN, ij 
«<A 6, Lengiea 'S 
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' 6. Lerigthenche fides HK, 1'M, and from 
the Point. where theſe: two lengrhned Lines 
- inxerſe& each other, us ©, tothe Point H, * 
© meaſure the Diſtance, -which : ſhall: be equal 
# to the _—_ A m. 


ed - 


"IR 7o mecfire ao Diflni Fn two Sr 
| - of ones —_—_ ble. | 


- Let the Diſtarics- Nom ! A fp be chat 
_ Whieh is required, and Bingcceſlible, becauſe 
of a does Oh which hinders all approaches. 
© x, From A draw a right Line 22 Feet 
tors; as AC. 
FF - 2:Set your Inftrement-apen A, and look 
thre the two fixed ſights. upon the _— 
# and thro' the two movable -ones'upon. B 
. then eoccepute che Angle ADE 'of '93 De- 
— Rr 
; ©: Carry the (aſtvurgiine to C, and ook 
-thro' the twa fixed ſights upon the Point A, 
_ and thro the'two' others upon B,” and then 
T &rmpute the Angle CF G of 33 Degregs. - 
$4: Draw upon Paper a Line equal ro AC, 
* +, of 25 feet; 48 H I: 
= 5. Up6n H make arr Angle equal to the 
Anple of the Figdfe A DE, 4; of 93 De- 
[Eons So-alfo wpon'T make ano- 
C Angle equal to hr Angle CF G,/'6 as 
: 5m 


6. Lengthen 
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6. Lengthen the fides HK and 1M, and 
in the place where - they. inter{ſeQ ,: as at O, 
ler fall a Perpendicular - ppon H, which. will 
give you'the Diſtance A'B.};-: -.' | 


II. 7o find the Diſtance of two places which 
| are bath inacceſſible. T3 8 


Let the'Diſtance AB be to be meaſured. 
_ -x.. Take & fixt Point C, from which draw 
a right'Line CD, which ſhall be 33 Foot 
Aong. Fa > | 7-69 

2. Set the Inſtrument upon C, and look . 
thro' the two fixed: ſights upon the Point D, 
and thro': the two others upon the Point .A-: 
then-compute the Angle CH K. for Inſtance 
of 9a Degrees. -- | | 
. 33- Leave the Inſtrument as it is, and re- 
move the movable ſights, till thro' them you- 
may ſee the Point B, and then compute that 
Angle, for Inſtance 36 Degrees, as CHI 

4-' Carry the Inſtrument roD,and fit it ſo, 
as that chro' the fixed ſights you may. ſee the © 


Point:C,.and thro'-the two other movable 


ones the Point B: then compute this Angle, 
which-may be of x00 Degrees, as DEG. 

5. Leave the Inſtrument as it is; and turn 
the movable ſights till youtmay ſeerthe Point: 
 A.thro* them};. then compute-that Angle, of 

30 Degrees, as DEF. XJF1 
£3 | 6. After- 
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6.' Afterwards draw a Line - of .33 foot 

- upon Noger: to repreſent the Line CD, as 
LM. © 


ve! With he Reporter ſet two Angles at I, 
S one of godegrees,-.and-the other 'of 36 de- 
grees, ſo tha the/firſk LNO'may eprolenc 
_e | le -_— and the other- LNP the 
e&CHI. | 
; Leogthen the lides LO and;LiP. | 
Ms Add two Angles to the other Point N, 
one of xo0 degrees, as MQ R, to repreſent 
| tree orgs of, the Figure DEG, , and the o- 
o degrees, as MQS, to repreſent 
DEF. 
wo Lengthen the ſides. M.R;; MS, and 
 obſerye where theſe two. lengthened Lines 
touch the two firſt, as at TV. For this-di- 
Nance T'V will give you! the diſtance . AB, 
_ which was required. 


\ IV. To meaſare the breadth El a River 7 with 
= Saf... EA 


|. x. Fix a/Staff perpendicularly upon the 
| rk, of a River, as A. . - 
© ....2. Cleaveitat theend,and faſten a croſs- 
4 ſtaff into the cleft, as BO.  -. 
. *'7, Stand behind the ſmall croſs-ſtaff; BG, 
and uſe it as you would.-the ſights. of-an A- 
:  Krolabe, z, e, move it ads till Ro 
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BC you can ee the other ſide of the River 
at PA lor in 2am or naget in 
| 4 Afterwards letting the ſmall Staff ſtand 
as it is, tufn'the larpe one petpeidicalatly, 
till from BC you caniſce the whole length 
of the Bank + ''Thefi-Rand belfirdd'B, and ob- 
ſerve lie laſt Place where from C you can 
ſee the Bank on the other ſide, as at E. 

5. Meaſiite thediftance! E A; it will give 


- 


V. To tiferite Figure take" from Hh Field 


Letthe Fibhite t6be deferibed be ABCDE. 
= Tr ESA td which the Aftrolabe 


is fixed, tipo! the Polit E;'and look tpon 
| Par ths the fixed fights; ad thts 


the two movable ones upon} the Poitit A. 
Then compute this ſingle Angle E A D, 60 
degrees for Inſtance, ooo | 
. 2. Meaſure the Line AE of 23 feer. 
3. Meaſure another Line”ED of 2, feet. 
4- Set the Inftttithenr apon'D, ind look 
towards C with the fix&d fiphts, ant! with 
the movible'ones towards E ! Then toinpuce 
hy Angle, of 70 degrees for liiſtatice, as 
5. Let'the fide DC be of 28 fret. =, 
| CORTE RIO 


A 
. wwe faw LL _ 
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' 6. Seek the Angle Cdb after the afore- 
faid manner, and let it have 50 degrees. 
7. Meaſure the Line CB, for Inſtance, of 
13 feer. | 5 
+> 8. The ſide BA will be found of it ſelf. 


.: When this js done in the Field; then 


... I; Draw a Line upon Paper 2 3 foot long, 
to repreſent the Figure AE, as KF. _ 
2: With a Reporter rake at rhe Point F 
a Angle equal to the Angle of the Figure 
Eda, 7. e. of 60 degrees, as F k g. 
©. 3. Lengthen the ſide of this Angle Fg, 
and add its length to it, 2. e. 24 feer, asF G. 
"-4. Upon G make an Angle equa]'to that 
of the Figure Dec, 2.e. of, 7a degrees,as Gf h. 
5. Lengthen thefide Gh; and add the'ſide 
WC. 7+. of '2$ fect, us OE PP IH 
6. Upon - the Point H' ſer another Angle 
equal to that of the Figure Cdb, of 50 de- 
3, as H [24 l. X a 
© 7, Lengthen the fide H i, and add 1 3 feet 
SS, as HI, which may repreſent the ſide 
8. Joyn IK together by a right Line, 
hich will give ” laſt ſide of the Figure 
BA, and which at the fame time will entire- 
ly repreſent the given Figure upon Paper. 


th ; : 
_ E VI. Zo 
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VI. Zedeſcribe upon;Paper a Figare taken from 
+ tbe Field, which i inacceſſible... 


Let the Figure ABC be to be deſcribed 
upon Paper from the Point D. 

x. From D draw a right Lioe D E 32 foot 
| 


IR Set the Infkryment ypon D, and look 
thro' the fixed fights. towards E, and thro 
the two Let ones towards A : Then 
compute the Angle Df g, of 105 degrees. 

3. Leave the Inſtrument as it is, and re 
move the moveable ſights till you can ſe 
the Point B, and compute the Angle Dgh 
of: go degrees. '.. . 

4- Leave the Inſtrument fill as it is; look 
thro the CE fights rowards the Point 
C, and compute the Angle Dg i of 60 de 
grees. Yo 242 
5. 'Set the Inſtrument upon E, and Jook 
thro' the fixed ſights towards the Point D, 
and thro' the moveable ones towards A, and 
compure the Angle E k 1, for Inſtance of 509 

6. Leave the Inſtrument as it is, and look I} 
thro? the moveable ſights TOW B, ang 
compute.this Angle E.k m.of 70 degrees... 

7. Look 6B fame fights gh he 
Poing C, and then compute the AngleE k n, 
tor Inſtance of go degrees. This 


- 
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This being done in the Field, then 


i. Draw a Line of 32 feet upon Paper, 
ed as OP, equal to the Line-D E. 

2. Take an Angle of 105 degrees at O, 
of as Oqr, which may repreſent the Angle 
4 the Figure Df g, and lengthen the fide 


ok} Oq 
0 3: Leave the Reporter as it-15, and com» 
en pute another Angle of go degrees, as Or s, 
to repreſent the Angle Dgh, and lengthen 
&Þ| the ſide Os. | 
el - 4. Seck the laſt Angle of 60 degrees 
bY Ort, which may repreſent the Angle of 
the Figure D gi, and lengthen the ſide Or. 
|;-5.. Set the Reporter upon the Pointe P, 
and compute an Angle of 50 degrees, to 
repreſent the Angle E kl, as P a b; lengthen 
the fide P b till it meets with the fide O q 
no: for this point of InterſeQion will mark 
the Point A. 
© 6. Leave the Reporter as it is, and com- 
pute another Angle of 70 degrees, which 
- may repreſent the Angle E k m, as Pad; 
kngthen the fade. P d till it cuts the length- 
ned Line Os in E, which Point will mark 
the Point B in the Figure. 
” E 2 7e Com- 


OP = > 


© -Q.. Oo rs 


- - a By* 


gra tf 


L 
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7. Compute another Angle of 90 degrees] 
equalto'the Angle-E k ras Paf;lengthen the 
ſide Pf till it meets with the lengrhned Line 
O't in'G, which anfivers ro. the poitit C in 


the F ield-figure. 
8. foyn-CE, EG, -and G Ctogether, and 


you thall have you Figure {D: C mp 
ed upon Paper: - T, 


. = a —_— _ 


C H A - TY 
Of meaſuring of P. lains. 


| M Eaſuring of Plains is a Science which 


teachethus to meaſure all ſorts of Sur- 
taces' of "Things, ' which Goomerieigne call 
Area's. | 


PROBLEMS. * 


#: To VF the Area of a $2004 
_-- Triangle - ABC. 4c, 


"1. Meaſure the Line AB, 12 foot long 
for the, _- 
n "- _ Meaſure” the Perpendlciar BC; of 8 
boſe 
3. Mulciply the half of the Baſe gpot che 
whole perpendicular, -or the half of the per- 
pendicular upon the whole Baſe, and the Sum, 


(48, 


S282 


Ut- 
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(48 foot) will be the Area of the Triangle 


which-was deſired. 


IL. 7s meaſare the Area of an Oblique-angled 
Triangle DEF. 


»I.;Let fall a perpendicular from F to its 
oppolite fide DE, which-may divide the Tri- 
angle into 2. right-angled 'Triangles, DGF, 
and 'FGE. | 


2:2. Meaſure theſe two Triangles /by the 


foregoing Problem ; z. e. multiply the whole 
Baſe DG and GE, by the half of the Perpen- 
icular F G, or the whole Perpendicular by 
the half of the Baſe DG and GE. 


Thus for inſtance : Let the Baſe DG be 


12foot, and the Perpendicular F G 10 : 


«Take the half of the Perpendicular, #s, 5: feet, 


and multiply it by the Baſe of 12 feet, and 
the ſum will be 60 feet, which gives the A» 
rea of the Triangle DF G. _ * 

3. Let the Bate GE of the Triangle F G E 


be fix feet, and the Perpendicular F G ſtands 


1t did,-2.e, to feet., - Multiply 5.by 6,- or 
or 3 by 10; the ſum'will be 30 feet, which 


4 


- will give the Area of the Triangle. Then add 


© to 60, the ſum go will be the number of 
t in the whole Area of the given Triangle 


K PEEF. | 
Zh | E 3 R &- 


« 
ny 208 


54 M4 New Treatiſe of Geometry. 


REMARKS. 


Sed. x. If one of the Lines tobe multiplied 
has only fathoms, and the other tathoms. and 
feet ; when you multiply, inſtead of a fa- 
thom take 6 faot. For inſtance: if you are to 
multiply 7 fathoms by 8 fathoms and 4 feet, 
inſtead of the firſt ſum (ſeven fathoms) you 
muſt put 6 fathoms and 6 feet, becauſe the 
6 feet makebut one fathom :- For.ſince there 
are no feet exprefſed, you'cannot any other- 


wiſe multiply the feet of ' the ſecond ſum ; 


So the number will be 48 fathoms, and 24 
feet ; for 6 iſto 8 gives 48: and 6 into 4 
gives 24. | E | 


Sef.2, If one of theſe lines has only fathoms, 


and theSther has fathoms, inches, and feet ; | 


for inſtance, if you are to multiply 6 fathoms 
- by 8 fathoms, 4 feet, and 6 inches, this is the 
Method you are to take : | 

7. Bring thele 8 fathoms, 4 feet, and 6 


inches, into one Line. 


_ 2. Inſtead'of 6 'fathoms, take 5 fathoms ; 


and 6 feet ; and pur the firſt cypher 5 under 
8, becauſe they both mark fathoms : - take 
one out of the ſecond:cypher 6, ſo as that 
there may be but 5 feet to put under the 


feet of the firſt ſam : divide the foot which |} 
. you ſubſtraQted into 12 inches, for 12 inches F* 


® © we ow? 


£N / 


ww 25 w Np © © = &o& 
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to a foot : then {et the inches un- 


6 inches of the firſt ſum. 


S$e#. 3. Reduce the feet into _— oa 
viding by 6 ; divide. allo: the inches by 
and it will give you the feet : for inſtance, 
72 inches gives 6 feet, and 20 feet give 3 ar 
thoms and 2 feet. 


J. To meaſure the Area of an tenet 


Of i right-ang/ed Square A BCD. | 
Mutkiply one fide by the other : AB for 


fi Wance of 12 feet, by BC of 12 feet : be- 
cauſe the ſides are equal: the produtt. 144 


ket will give you the Arca which is ſoughe 


Tv. To meaſure the Area of a Paraltelogram 


"4BCD. 


* Multiply the ſhorteſt ſide BC of ſix foor, 
by the longeſt ſide A B of 12: foot : - the 
product 72 foot will give you the Area of 


the Parallelogram which was required. 


iv. To find the Area of a Rhomb, ABCD: 
x, Let fall a Perpendicular trons A to the 


_ DC, as AE. 
| 2h E 4 '2, Let 
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2. Let fall another Perpendicular from B, 
equal to AE, asBF; and joyn CF together. 
So that inſtead of aRhomb' you have a Pa- | 
rallelogram ABEEF :: thea work by the fore- 
going. Problem. * See | Prob. 2.8. Book.  r. 
Chap. 2. 202! < 


VI. To find the Area of a Rhomboid ABCD. 


x. Let fall a:Perpendicular from A' to the 
oppoſite Line DC, as AF. | 

2. Let fall another from'B, equal to AF, 
as BE: STS | = 

3- Joyn CE: together, and inſtead of the' 
Rhomboid : ABCD {you ' have a Parallelo- 
gran ABEF : You will find its Area by the 
i1ourth Problem of this Chapter. 


VII. 7o find the Area of any unequitateral 
Quadrangle. 


Let the given Quadrangle be AB CD. 
I. Divide this Quadrangle into two Tri- 
angles A.BD, and CDB.- 
2. Divide each of theſe Triangles into 
__ H©-angyes ones,as ABF, BCE, ADF, 
3. When ,you ihave theſe 4 right-angled 
Triangles# ſearch their Areg's by the two 
firſt Problems of "this Chapter : . then Joyn 
the 
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'the Sum of all theſe Triangles together, and 
will givethe Area _—_ is Toon” 


| vill 'To ford the Area oabf any regalar Pobigen 


'Let the regular Pentagon. demanded be 
A : CDE.- 
D. | 1. Meaſure one fide' of the Polygon 
'' A B, for inſtance, 6 fathomns :' multy 
ie | number by the number 'of the ſides 
| Polygon, as hereby 5, becauſe this Polygon 
F, | has but 5 ſides : the product of this multi- 
*Y plication will give you the length of all the 
e' ſides. 
x | + 2. Let fall a Perpendicular from any ſide 
e | toF the Center py os Polygon, as FG : 
-then meaſure this Line, 5 fathoms for | in- 
ſtance. 
1 - 3- Multiply the ſum of all the Giles by 
the half of the Perpendicular : the product 
will give the Area which is required. 


- | IX. 7o find the Area ng any irregular Poly 
,* Lou ABCDE. 
0 [ 
"T. Divide the whole Figure into right an- 
Ke Triangles ; as this trregular Pentagon 
ABCDE-rinto AB'G;B CG, ADN, 
0 DH; AEF,'and DEF. 


2, When 
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Chapter ; the ſum of all the Triangles re- 
duced to one, gives the Arca which is fought 
for." Bn Rang 


X. To find the Area of a Circle. 


"Reduce this. Circle to « right angled Tri 
angle-y by. ;P rob. 21. Book 1. Chap. 2. and 


I %. : oy 


Problem of this Chapter. + 
XI. Zo find the Area of an Oval Figure. 


x. Divide the propoſed: Figure into four 
equal parts, as AB CD, fo as that:the line 
AB may make one Diameter, and CD ano- 
ther. | | 

2. Seek for a mean proportional between 
_ two Diameters, which you may. thus 
Set the Diameter A B upon a long line, 
and upon the ſame line from the pornt B, 


then ſegk the Area by the Rules of the firſt 


ſet the other Diameter C D, as BC ; then © 


take the half of the diſtance between A and 
C,- and carry it on to B, as EB; this ſhall 
be a mean proportional ; then divide E B 


a 


2. When you have only right angled Tri | 
angles, - work by the Problem of this} 


into two equal parts, as EF, F B; thenidraw © | 


or we 3 , 


' @'T* 
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x Ciccle from the paint F- thro” the poine E | 
1 B, which Qhall- be equal to the given-Oval 


Fi 
5. Having this Circle, find its Arca, by the 
foregoing Probletn ; 5: e. raiſe a Perpendicu- 


| lar upoft B, one extream> point of the Dig- 


meter, which ſhall have ks the lengtts of | 


$ tbe Diameter E B, and a ſeventh part over, 
BG: 


* 4 JoynF the Center of the Circle-#-the 


point G by a right line, which will give © 


right angled Trizngle equal to the given 


Circle; its Area may be tound' by the Rules 
of the firſt Problem of this Chapter 


{This Triangle which he G_ is equal to 


: the Arca of the -Anrapyes expreſie 
Scheme.} © 


Kt. 'To meaſure the Surface F any Bula 


-ral Pyramid. 
3. Let A B © D:be an equilateral 


which ſhall be the Baie of the Pyramid oak 
VEN. 


x. Find the Area of this Baſe by Prob. 3. 


- of this Chapter, of 48 foot. 
' 2, Maltiply cno'of itsſides; as A B, by 
- the height of the Pyramid EB,that is 32 by 
+8, whoſe produt will be 336 feet. 


3- Multiply 


® 


: 60 4 New Treatiſe of Geometry. 

3- Multiply 336 by 4, the number of the 
ſides of; this Pyramid, and the product will 
be 1344 feet. | 

4-/ To this ſum add the Area. of the: Baſe, 
48 teet, and you wul have:tlie. total ſum of - 
the Area of the  ge-oope Oar Vi%, 
£392 feet. 359 


XIIL To find the Convex Surface of a"right 
<_ Cylinder, Mw 


x. Set' the height of the Cylinder B D 
upon.a long line. | 
2. Set upon the ſame line, beginning at - 
theipoint D, the Diameter of the Baſe of the }- 
Cylinder. marked CD, asDE.. | * | 
3. Divide the line E B into two equal 
parts, BF, EF.- - | 
<a With the diſtance F D draw a. Circle, 
which ſhall contain the Convex Surface of 
© the given Cylinder: this you may find by 
Prob. 2.1. Chap. 2. of the; firſt Book, which 
+ teaches: you to: make a right angled Tri- 
angle equal to a given Circle ; when you 
have.this :Triangle, find its Area by Prob. 1. 

of this Chapter. 

5.' When you have the Area of this right 
angled Triangle, which repreſents the Con- 
vex Surface of the Cylinder, then' find the 
Area' of 'the two Baſes of the' Cylinder by 

Prob. 
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' -Prob. 1. of this Chapter : Add the' ſum of 
© the two: Baſes to the Area of 'that Triangle 
which gives you the Convex Surface of the 
Cylinder, without counting the, Baſes, "and 
you will have the general ſum of the whole 
Surface of the Cylinder, with both its Baſes. 

*See Archimedes de Spheri & Cylindro, lib.r. 

Prop. x11. 34 


XIV : 7 0 fd the Convex Surface of ” Fegu- 


lar Cone, * 


\ +. Let the givenCone be ABD; andits dia- 
meter A D. } {036/9 201 jo 2nhDt Hof; 
.' I. Set the height of the Cone D B upon 
.aright line. oi FN 
2. Set its ſemi-diameter C D upon. the 
fame line, as DE. , 
3- Divide EB into two equal parts, E F, 
F B. | ewe! yall boo 
- 4 Take the diſtance F D, and+ make a 
"circle , as-large: as. the Cone. without -the 
ora nies de et dS 
5.' Reduce this circle to a right angled 
Triangle by Prob. 2x. Chap. 2.” of the firſt 
' Book; and find. its Area by Prob. x.. of this 
Chapter. 1 <& 111% 5113-01 3Suybron 
EE: 6 By the two forementioned Proleens 
ſeek :the-area of the-baſe of your Cone, an 
* odd this! fum'to the former; the. fum iow 
I WI 


62 _ ff New Treatiſe of Geometry. 
will give the whole: ſurface of. the giver 
(2s: Sce Archimed. Lib. cit. Prop, zxv. } 


XV, To meaſure the Convex Surface of a 
Globe. 


Mew Auf cane 


_ | : 
. Find the circumference of the circle, 


whereof that is thedtameter, which is always 
thrice as long, and a third part over. 

3- Multiply the diameter by the circum- 
ference ; the product will give you the re- 
quired fartace 0 of the given Globe. 


XVI. 7 fud the Arca of any Trapezium, 
a ABCPD. 


You'muſt work by the Rules of Problem 
7. of _ CIT: 


XVHL To fot the tie of the Baſe Fo rount 


Ti ower,, where you car only come at-one part. 


- ty; ri EI TIPY 
thoms,and from its middle” point draw a per- 
pendlicuſar to the arch, as DC, of "four fa 


_ 2. Miaiphy the diſlaiet A D by the re- 
mainder D- » 2. 5 by 7; then divide by : 
| 4] 
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4 the number of the perpendicular D C. 1, 
3- Add to this the length of the 


_ #.e. four fathoms, and it will give you 
of the diameter, to compleat the 


| +. When you have found the baſe, Gek 
firs a right angled Triangle, equal to it, by 
Prob.z 1... Chap.z. Book 1 ; afterwards you 
way find the area of that — by Prob. 
| xr of this Chapter. | 


——_— 


TTY = —T 


CHAP, IV. 
Of Meaſuring of Solids. 
| Eaſyring of. Solids is a Science whicl 
| M ſhews how one is to find the Solidi- 


ty of. Bodies :- Solidity is Me w ith 
Breadth, Lengeay and Thickneſs; > _; 


TS © ) PROBLEMS. 4D 7M 
b S To find the Solidity of a PAR VICE? 


2 I. ' Meaſure the heig ht, lengehandþreadsh 
"of the Parallelepiped. 

=... 2. Multiply the breadth A D, of two 
| fer; by the lengrh A B, of four feet, _ 
A t 
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. the ſum will give you the area: of the'Baſe: 
-3:; Multiply the number of this'Area by 
the height of the Parallelepiped,\ which here 
\ſhall-be eight feet 3:and-the product from 
thegce. will ſhew you the Solidity __ 
of fi hays four feet. © +: 


—_—__ 


T1 To ou the Seiduryof a Priſii. 


I. Find the Area of the Baſe ABC; by 
Prob. 2. Chap. 3. Book 2. of fix feet. : 

2; Meafure the height-CF, here of nine 
feet. 

3- Multiply the Baſe by its: height, z. e. 
6 by 9g, and the Fred 54 will give the 
Solidity required. | 


MM. 7o find the Solidity of a C plinter. 


© x. Find the' Area of the Bafe by Prob. 2 r: 
Book 1. Chap.i2.- and by: Prob. x. Chap: 3. 
Book 2. for.inſtance five feet. 
2. Find the height of, the Cylinder AB, 
here of nine feet. | 
- 3. Multiply | the Area upon the height, 
z.e. 5 by 9, -nnl o_ _ 45. will 73.08 the So- a; 


v ' hes þ ys. \ 
* 
© . : b ” x 
k 34 * n 
# 4 
My To 
- 
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IV. Zo find the Solidity of Pyramids and 
Cones. : 48 
1. Meaſure their height FE and A B, for 

inſtance, of twelve feet: = | 

2. Find the Area of thei? Baſes ; that of 
the given Pyramid by Prob. 6. Chap. 3. 
Book 2. of ſixteen feet ; and that of the - 
Cone by Prob. 10. Chap. 3. Book 2. of fix- 
teen feer. 

3. Multiply the entire height by the third 
"part of the Baſe ; Zz. e. twelve feet by five 
fect four .inches ; or the whole Bafe by the 
'turd part of the height, z. e. ſixteen feet by. 
four feet ; the ſam ſixty four will give the: 
yolidity of the Pyramid and the Cone ; tor. 
this is equal to the given Pyramid: and be- 
cauſe we are to find its Solidity, that allo 
will be equal to the Solidity of the ſame Py- 


_ 


ramid. 


V. 76 find the Solidity of a Globe. 


-1; Mokiply the Semi-diameter A B. by 
the Surface of the Globe, which you ſhatt 
find by Problem x5. of the foregoing Chap-- 
42. Divide this fam by 3, and the Quo- 
| - ay F tient 


. Fo. 
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tient will give you the required Solidity : 
for inſtance, fet the Semi-diameter be 28 
feet, and the Convex Surface 9856 feet; 
multiply this by 28, and the product will 
be 275968 ;z. divide that, by 3, and your 


aotient 919892 will give you the num 


ber of feet which make up the Solidity of. 
this Globe. . 


VI. To find the Solidity of a T, etrabdram. 


. - Since a Tetra&drum 1s nothing elſe but a 
triangular equilateral Pyramid, its Solidity 
muſt be ſought by Prob. 4. of this Chapter; 


;. +. by. multiplying the Baſe by a third 


part of the height, or the height by a third 


part of the Baſe ; the produt will ſhew the | 


Solidity which is required. 


VII.--7o find the Solidity of an Oftatdrum. 


Since an Octatdrum is made up of two 


Pyramids which have one.common-Baſe, z e. | 


- an equilateral right angled Square. 

1.. Find the Solidity of one-of theſe Pyra- 
mids by Prob. q. of this Chapter , for in- 
ſtance' of ſixteen. leet..., | 1 | 


< 


2. Multiply theſe 16 ſeet by 2, the _ h 


dua will givethe required Solidity,of 32 teet. 


vin. 7 


Y 


 kolatdrum. 
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VIII. To find the Solidity of a Dodecatdrum. 


> If.one draws from the Center of .a Dode- 
eatdrum a right line to every angular point, 


- one may from twelve equal Pyramids, eve- 


ry one whereof will have a regular Penta- 


-gon-for its Baſe ; ripon which account 


... I. Find the Solidity of one of theſe twelve 
Pyramids, by the ſame 4th Problem, and let 
it be for inſtance of twelve feet. ' 

2, Multiply theſe twelve feet | by the 
the number of the Pyramids, 'z. e. 12 ; 


the product 144 gives the requir'd Solidi- 


FC: | ! 3.1 | 
I To find out the Soltdity of an Tevja?- 
' drum - 


Cy . 


+ This being. formed-of twenty equal Te- 
traEdra, it one draws right Lines trom its 
Center to every angular Point, one muſt, 


+1; Find the Sohdity of one of theſe Te- 


tradra by the ſame fourth Problem, for mn- 
ſtance of 8 Feet. 
= 2, Multiply $8 by zo, the number of ths 


Tetra&dra ; and the produc 160 will ſhew 


the number of the ſolid feet in the given 


F 2 > os 
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X. Zo find the Solidity of a Cube. 


By the third and fourth Problems of the 
foregoing Chapter, multiply the Area. of the 
Baſe by the length, and' the (product gives | 
the Solidity, vl 0 260 "77 


XI. 7s find the Solidity of a ſolid Rhomb, and 


©. Rhomboid. n——_ 


.Find the Area' of the Baſe of a Rhomb-by 
Prob. 5. of the foregoing Chapter, and the 
Area of the Baſe of the. Rhomboid by Prob: 
6. of the fame : when they are found, mul- 
tiply them by their reſpective -lengths, as 
was direed.in the foregoing Problem, and - 
the produ@ gives the Solidity required. : 


XII. To find the Solidity of a Wall, Rampart, 
Curtain, &C. 


Thisis done by Problem. of this Chap- 


ter, * 


-.. CHAP. 
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I CHAP. V. 
Of Meaſuring Concave Bodies. 


A Eaſuring Concave Bodies is a Science 
3 which teaches us to find their capaci- 
ty that ſo we may. know how much they 
contain: Cylindro-metrical Bodies have need 
of a Cylindro-metrical Scale: and Cubo-me- 
trical - Bodies have need of a Cubo-metrical 
Stale : So that theſe two Scales are made 
ule of in the meaſuring of Concave Bodies. 


PROBLEMS. 
. To find the Capacity of a Concave Parallele- 
piped. | 


By which I underſtand all ſquare Bodies ; 


as Chambers, Granaries, Cellars, Towers, 
Pits, Sc. - So that if one would know how 


much they contain, he muſt, . 
1. With his Cubo-metrical Scale meaſure, 
- the height, leagth, and depth. _ 
td Menlevy the length by the breadth, 
- and their product by the height. 
- {© 3-Exxamine how many meaſures the whole 
bs i F 3 {um 
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ſum takes up upon the Scale, and fo the requi- 
red Capacity may be found. 


II. To find the Capacity of a Ditch. * , 


1. Meaſure its breadth at the top, AF, 
15 Fathoms and 1 foot, 

2. Meaſbre its breadth at _ bottom CD 
tr fathoms 5 feet. 

3 ' Meafare its depth CG, 9 fathoms, 

. Meaſure its length, 496 fathoms. 

M4 Add the 2 breadths together, and mul- 
tiply the halt of the ſum by the length of the 
Ditch ; there will be 6438 fathoms. t 

6. Multiply theſe 64 8 fathoms by the 
depth 9g tathoms, and the e product will be 
57942 fathoms, or 347652 feet, which gives 

the Capacity requir 'd. 


II. 7o find the Capacity of Colunins, Towers, 
and other Priſms. 


1. 'With a Cubo-metrical Scale airy 
the height ofthe Priſm. 

2. Find the Area of the Baſe. | 

3. Multiply that number by the height, | 
and you will find the Corey. 


IV. 7 
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IV. 7o find the C qpariry of any regular Py- 


ramid. 


- I, Meaſure the Area of the Baſe with a 
Cubo-metrical Scale. 
2. Meaſure the height likewiſe, the ſame 
) | way. 
3- Ry the height upon the Area of: 

Baſe 

4 Divide -the Produt by 3, and the 

[- Nuotient will give you the Capacity.» 


V. To find the Capacity of a Cone. 


e | +1. Meaſure the Area of- the Baſe with a 

$ | Cubo-metrick, or Cylindro-metrick Scale. 

72. Multiply this number by the third of 
the height. 

© 3.. Divide- the Product by 3, and the 


__ will give you its Capacity, 
* | VI. Zo find the Capacity of a Cylinder. 


SS x. With e Cylindro-metrical Scale fiad the 

, | Area of its Baſe. 
2. Multiply that by the height of the 
$f linder ; the "—_— gives ts Capaci- 


LIP. - 
I F 4 : VII. Zo 


= 
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VII. To find the Capacity of a Cylinder whoſe 


Baſes are unequal. 


x. Find the Area af each Baſe by the Cy- 
lindro-metrick Scale. | 

2, Add the ſums together, and multiply 
its height by the half ot that ſum ; the Quo- 
. tient will give its Capacity. 


VIII. Zo find the Capacity of a Barrel whoſe 
Head's are equal. 


We muſt take notice that the Rod by 
which a Veſlcl is to be gauged, is marked 
with different meaſures ; and ſo one fide of 
the Gauging-Rod is for the length of a Bar: 
rel, and the other for the depth : In anſwer 
therefore to the Queſtion proposd, 

1. Meaſure the Area of the bottom AB. 

2. Meaſure the thickneſs with the Gaug- 
ing-Rod, and by that take the Surface of the 
Belly of the Barrel: : ! 

Fa Add theſe two ſums together, and mul- 
tiply the half by the length of the Veſ- 
ſc], ſb the Produ@ gives you its Capaci- 


ty. 
C 1 IX. Zo 
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PX. 7 yo the Capacity of a Barrel whoſe 
Head's are unequal. 


1. Meaſure the Diameter of the Head A, 
and by this known Diameter, meaſure its 
" | Surface. 
-2. /Meaſure:the other Diameter EF, and 
thereby find the- Area of that Head: 
+ 3« Add theſe two ſums together. | 
-- 4+ Find the depth of the Barrel C D, by 
which you find the Surface of its Circumfe- 
rence; by Prob. 22. Chap-2. Book 1. and by 
- Prob. ro. Chap. 3. Book 2. 
BB +5. Add the ſum of this Surface to the ſum 
" of the two Heads; then multiply the half of 
all theſe added together, by the length of 
| the Barrel : this will give you the Capa» 
City. ; 


CHAP. 


. ® — 
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CHA ÞP. VI. 
Of Tranſmutation. 


PE"Ranſmutation is a Science which tea- 
ches us to encreaſe or diminiſh any 
you Frgures.,. or to give.them another 
xm: We ought to take notice, that what 
is here faid of Figures, may alſo be under- 
ſtood of Bodies, when one would-give them 
another ſhape which they had not "before : 
But ſince we produ'd ſomewhat of this matter 
. In Chap. 2. Book. 1. from Prob. 21. to the 
end wt the Chapter, we ſhall at preſent 
only treat of the Tranſmutation of Bo» 
ies. # 


PROBLEMS. 


I. Zo turn a Cylinder into a Parallelepiped of 
the ſame height. ; 


. r. Inſtead of the Baſe of the Cylinder C 
B A, make a Square AB CD, by Prob. 23. 
Chap. 1. Book 1. | 

2. Raiſe upon ABQCD four Perpendicu- 
lars of the height of A B, which may repre- 

: ſent 
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ſent the Hogue - of the Cylinder , as EF 


'GH.- 
3. Joyn EF, EH, F G, and G H toge- 
* by right lines; and you/have the Pa- 


rallelepiped. 


Il. 7o turn a Cone anos rand of the ne 
_ height. \ 


- x, Make a Triangle, Square, _Perragon, 
"or what other podyinn you plea{e, eq " 
the Baſe of the Cone C B D, and let it be 
the Baſe of « Pyrainid, 23 ABCD. | 
+2. Raife from the middle of the Baſe F a 
"Perpendicular, of the height of the" Cone 
* | BA,asFE; then draw from A BC D lines 
+ | the point, "and the Pyramid is made. 


5 a; . TV. 0 MW. Þ 


m. To turn a Parallclegiped into a Cylinder. 


Make a Circle equal to the Baſe of the Pa- 
* | ralklepiped, and raiſe this Circle to be as 
| al as the Parallekepiped, and the work is 


IV. 7«. 
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a TV'S To turn a Pyramid into a Cane. 


'x. Make a Circle equal to the Baſe of the 
Pyramid. 

2. Raiſe upon its Center a Perpendicular 

as high as the Pyramid, as B A. 

3. Draw the extremities of the Diameter 
CD together till they meet at the -top of 
on Peorpanctoular "A, and the Cone will. be 


V. To turn a Priſm or a Cylinder into a Py- 
:: ramid. or a Cone of the Jame mages or the 
2 FURY. © | 


T: > FRG the Baſe of the Cylinder ties | 
times as much as it is, by. Prob. x. Chap. 2. 
Book 1... _ .: 

'S. ' Upon i its Clntes rails Perpendicular 
as high, as the Cylinder, . and: draw the ex- 
tremuties, of the Diameter together. .to the, 
top of the Perpendicular, and the-Pyramid. 
will be made: In like manner you may turn 
a Cylinder or a Priſm into a Cone: On the 
. contrary, when you would make a Priſm 

or- a-/Cylinder equal to a Pyramid or a 
Cone, you muſt make the Baſe of the Py- 
ramid or of the Cone three times leſs, and 

then 
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then upon this Baſe erect a Cone or Pyra- 
mid of the height of the Priſm-or Cylinder 


—_ 


VE 7, 0 alas a Cub chats tad ; Paraiphpe 


"x." Tf- the "Baſe of the Parallelepiped be 
| uare, find a mean” proportional between 
F || its height and one fide of the Baſe ; this 
mean proportional will be the true 'mea- 
ture of the Cube required: :. 
2. If the Baſe be only a Parallclogram, 
"ax it' into a Square by Prob. 25. Chap. 2. 
'" | Book x. then go on as at firſt, and-your 
© | work will be done. 


K vi. To make a Cube equal to a : Cylinder 
'D | {a given. ; 


r |  7- Make a Parallclepiped equal to a Cy- 
we given, by Problem x. of this Clup- 


; 5 88-JK Afterwards make'4 A Cube equal t rocket 
' Parallelepiped, by the precedent: Problem; 
| | 
- | 4nd you have the Cube deſired, 
1 


VIII. 7o | 
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VII. Zo make Cube equal to a given Cone 


i. Make a Parallelepiped equal to a gi- 
ven Cone, by, Problem 5. of this: Chaps 
ter< * 

2. Afterwards make @ Cube equal to that 
PUNDETE wb Problem 6. of this hoegs 


Ix. To make a Cube equal to a Pyramid l þ 


This Problem mulſt - be wrought like the | 
laſt foregoing, 


. MX. To make a Cone equal to a Globe. 


x. Take one of the great Circles of. your 
Globe, and make it four times bigger, by 
Prob, x1. Book r.: Chap. 2. 

. -2, Raiſe a Cone upon. this Baſe as high 
as the Semi-diameter of the Globe A B. + 
'3-- The Cone C DE: rig $a er to the 
Globe ABD. 19 ot! | | 


XI. 7o 
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XI. Zo make a Cube equal to a given Globe. 


1. Make a Cone equal to a Globe, by the 
+ | foregoing Problem. | 
| 2. Make a Parallelepiped equal to this 
it | Cone, by Prob. 5. of this Chapter. . 
. Laſtly, make a Cube equal. to this Pa- 
of 
rallelepiped, by Prob. 6. of the fame Cha- 
pter. | 
: / 
x Here we conclude our 'Treatiſe of Geome- 
try, being perſwaded, that the things which 
' we have ſaid, will be enough for thoſe who 
would make any Progreſs in Fortification. 
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—2 


©" Of che Original of Fortification. © 


; CE in it is, that Fortifeation was Originally very in 
conſiderable ; for in regard that [Men had nothing to 
- felir {ir that rictſe but/rthe Afhults' 6f 'Wild,Be nd 
Reherghey no other Fortficarions than ſimjplq 
i ivauſec 323 YXeass by ioulr; 
at what time Alexander the Great found the Hircanian 
and Merdians fortified after thaytanner, Q.Cureiue, F. 6. c. 5. 
Afterwards they fortified , themſclves with Walls, thoſe 
calie rp be cir down, Bur Ambiri 
jd; thar. they who: | - in 


e Arraws, to pdis the Moar, and WW 
Jodge himſelf at the oorof the Wall, whence the Befieged WM 

ceatd-nor chace him, notwithſtanding the great_Number | 

of Stories which they threw down to annoy the Afailant - 

becauſe the Encmies covered themielves with their Bucks } 

+ fers which they held dver their Heads. - This obliged thoſe | 

.” within to:make Holes in the Walls, by ſhooting their Ar 
- rows av'the Enerriy:0o "hinder hjnf from atracking/ them. 

For which way foever he came, the Arbaleſts annoyed him 

Nevertheleſs'the Foor of the Walls were without defence, 

tÞ rfiat rhe Enemy i | t 
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F Roundels, which were look'd as a ſtron ex 
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Ma that  defodtive pare Les Y 
| [x þC _ - c 
cd toward gooy Wall, EE 2 Bonds 


oftificarion, till Powder began ro be_ known. in, 
For we find yp Hiſtory, that_ in. the, Ycar laſs. 


a the Reign. of Henle/lais,: the. Son. of Charles the IV 
az certain* "Francy an Monk, BE arg EN was Berthold 
Schwarrs .. of Fribwg in. Briſgau; ſhewed | the firlt uſe of 


 Povedet to the Ven _ then at Wag with the Genoeſes, 


After wkich ru all Crnnen to.batrer Places, the furis 

qus executian of which, ranversd/like a Clap df "Thunder 

jag net whe obliged them that were arrack'd 

aſtoni Engines}. ro © good 

behind their W Vat fo mak the fame Vale mack 

thicker th:2 before. yy 
This Manner of Forcferion potter la 1 

_ time, i nor 3 irg <a gh { 

ane Fr 4: 
+ pay? kg af Tf a wk and w 
coveted to ED. on purpoſe 


ThE boars from the Sax of the Banged) 


him. in Shot pup? To: correct. this 

_ Few 
x whict revered thu 

$ato attack thoſe two 


i 
thus the Baſtions were in as we ſee them 


u this Day built upon the Angle of zhe Gorge. 


Seht. 3. 
© Of the Parts of Portificatiov.' 
are three-Parts of it ; that, is to. ſay, ſe! *R 
CS Zen _— than what ve call thePtine, of or 


of 


Fo Y Treat of. F milf Book w | 
of which the Parts are marked oureither upon the Ground, 


ot upon Paper. 
Orehography is called! the Profil, 'or the Repreſencarion, 
of a Forrreſs made' and raiſed, fo that a Man thay ſee the” 


' Scemgrophy is is rhe Peng of the Pars of a Fortrek. 


.. ' See. &: " 
Ethos Arbirdrn. d 


aid Eft. 


6 *> : *f1 
es and a the Ang 
wits mmafy oh pore Bogp 

EE Tn en 


- nk uſar © or _ 


+. 7 2h rfyrny "PEE _ 
"is thi erected eſe of nceiy t, 
And -nnder this Signification are conrain 
| forks erected \ hey make Cota 2 Hm * 
, or io rm ewcy—rerare ; 
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"CHAP. 11” 


Of the Ports «a Brtrefs, EP irs adngles. 


FE Curtin, Tee Chap: 4; oder 6... 1217.55 12 
"The;Flauk, ſec Chap. 4-. under F. - + 
"The Face, ſee Chap. 4- woderF, ; | 


. 


F ook. 4 TRA i Fatifewinn: 7 
4; The Face prolong't, js the reſt of the Flanking Line; af 


"er yowhave taken away the Face. 
The Flank prolong d, is the Prolonging of the Flank tg the 
BY Exteriour Sides. Gr 
WM Ka - The Demr-Gorge; hap. 4:-under D. -- - -- 0 
; The Capital Ling, fee "ag 44 r L 
= The Line of Defence is made High and Razing, See 
| np. & under L. .-, | 
lemens of rhe Curtin, ſee Chap. 4. under C. 4 
ance of the Pegs, ſee Chap. er L 
The RD ions of 2 ; ſe Chap: 4. wide 
1 The Interiour Side of the P -_ te Op: tmder C. 
 Y The Exteriour Side 'of the __ 4 —_— 
; . The Small Diameter, ſee Foun 4 des 
x i © The Great Diameter, fee Chap: 4. under G. -' 
 W-4 Se the Plan repreſenting all theſe _—. 


.” Of the Angles. 


þ C FF: E Angle of the Ceneer, or Ang of the | y . is 
5? ire which'is made by &t es 


© The Fl Angle, is the Angle compor'd of wo Faces 


wha ans. ye = Nrbrgfog amp 


| ; io er Complement of” the Eine of __ pou 
F Which is nade'of the rwo Complements, where : they 
z r one 

| nn, is the Angle which i is compos' 

. Form-Face, is that which i is com poxd by one 
z one Face. 
+ The Angle of the Moat, is that which is made before the 
£4 where ir cuts it ſelf. : 
; P73 2s Angle, is that which retires inward. 


| #$ , B $ Te 
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- The Salient Argle, is that which idyances toward th 


aa Y-- "> T" vg” , 4 .F4 - the 3% 


CHAP. IIL 
| Of the Terms of the Meaſures. 


A Bdis the length of 1 12 ſaconperrical Feetgand is made 
uſc of in Germeny and Holand. 
: 4 Fadwn,is the length of fix Geometrical Feet of which 
"they make ule in France. 
s. F -A Geometzigal Page, is the. diſtance of five Geqnerrical 
av cet. 
i a The _ Pace, is the diſtance of three Geometrical 


s- A German peter e of 4000 Geometrical Paces, 
An Iealian League, is the ſpace of 100g Geemerrical Paces 
A Simple French League, is the ſpace of 1000 Geome: 


Le Te 

ce of 2000 Geamerrical Paces 
4 Fine is the nee 125 Geoerrical Paces, of 
whieh the pENINS Greece. of \ E 

N UE, diſtance 30 urloogy ar-375 
Geomerrical == uſe of in P, Ki: 

The, Simple Soluras or, Card, is the di of 30 Fur 

longs among the Egyptzans. " 
wt Ot is the diftance of 60 Farſoags 
EPs 


4 


” CHAP, 


2 


& 
. 


= 
DI 
I - 
” = 
o 
: Cl 


A: Treatiſe of Fortification. 


_ < 


CHAP. IV. ; S 


of the Names avid Terms made uſe of as well m At rack. 
Ps as im the Defence ef" Places, OI *# 


A. 


| bugs, arg the large Sides which terminate and bound 
w the Right and Left the Exterjour Works, as rhe mit 
m- Crown-Work, Ge. 


vgs. of Armies, are the poſted upon the 

Ken Hand, when the yep is drawn apo ts 

| "_ e; 15 a ſmall Rerrcnchment made of Gabivns, 
» ous x the remainder of the Grand Arrack. |. 

hy Alprocet cs are all ſorts.of Advantages, wr the Aflftance 

ich we advance toward a Place belicged. | 

ab is that part of -the Army which marches - 

ther the Main Bartel, to hinder and ſtop Deſcrrers. © 6 = 

> frſenal, is a place appointed for the forming and preſer- 


5. 

th ation of every thing thar is neceſſary tor Defence and Alſqule, 
& B © Aviilery, is all tort of Fire-Arms- 

* 
of 


- Aſſzutr, is an Arzack made .ypan a Foprrck,, to win is 
by main force. 
Attack, is an Effort made hy the Refi Iegers, bY approach 
the Walls of a Fortecis. 
es Falſe Attach, is an Efart to the ſame > bur more re- 
| ['s) oblige the Pefirged ro divide their Forces. ©. 
-F Þ Attack in Flank, 4s to attack bath fidcs of the Bar 


x _: B 
+ Bacute, is 2 Gate that is made like a Pitfalls with « 
4 e, before- the Corps deGards advanced neat 
| I and which is fapporred by rwo great Stakes 3 


C/  Cm_ 
+ B 4 Banguet'te, 
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Banguette, a lile Foor-pace at the bottom of the Pare: | 


per, upon which the Soldiers get up to fire into the Moar, 
or upon the covert ways -/ 

Barricadoes, are Trees cut with fix Faces, croſsd with 
Bartroons as long as a Half-Pike, boutid about with Iron ar 
the feet, and ſer up in Paſſages or Breaches to keep back as 
well the Horſe as Foot. 

Barriers, are great Stakes planted Io Foot one from 
another, abowr or five Foot high, with their Tran- 
ſoras or overthwarr Rafrers, to tp thate ths wa Woe 


with Violence; 'and whete cy "x0 every. Body 
| Paſien, ep of Eon af rakdd Upoti'the A 
gle of Gorge, conipos'd of rwo rr ng dag-fev 
Flat. afienn 5 thar which is raisd 
wh it 35 200 larig to be defended-by the 


W regen oe ſeveral Foor-Soldiers' —__ in Barrali: 


U'of rwo Marches of Muſquereers, and a Cer: 


ot En A thee o ofvu Nova whereon to plane the Great 

nes 5 Bode fr Hoieof foby th ep Fodpetk ar the fon 
'6f the the Rampart withour, ro prevent the Earth from falling 

Into the Moar. 


Blirids, are' pieces of Wood fer a-crofs upon the Tren 
$ ro ſuftain the Bavins or Hurdles laden with Earth, 
ich are ro'cover the Trench. * © 

_ Red Bullees, are Bullers made red hor in a F e, 'with 


nn ng ſer Fire upon ouſes or 


SAZines. 
Bojaw, is a Moat bordet'd with a Paraper, which 
draws from vas Trench th anmtber for berter Communt 


/ i fvavch, is the Ruine which the Cannon or a Mine makes 
3n « Forrification-to rake it by Alfault. » | 
*# Briſure,-is @ Line from four to five Fathom. , which ad 
Jow'd rothe Catrin and Orillon tomake the hollow Towe: 
SIE Or Thank, h 

4 Bagh 


If 7Y 4 4 Tried Fajaim. 


Pl 
e 34 Botb-Cliſt/in 2 kind of a Woodden Cheſt mhercin | 
Roxibs, which. 


Fooe: ronityey with a lurle- wraper of above. re Foo 
high; to hold Planks laden -with 
Embrafures ſometimes made in 'em, which are called Maur- 


ew  R@&. 


Na Chownl evans aha te All which runperar 
no which has a thin-Plate of Iron ar each end, 


— earbyfigar any ate ve— dad rx ore ory 
"wards forced into the Air like a Bomb. | 

| »Carteuche, is a Roll wherein the Charge of the Cannon 
» Spur, which beſides the Powder conhitts of ſeveral Chain- 
Rings, ends of Piſtols, o—_— Heads of Cart-Nails,- anil 


Y Flanks is uſually:charg'd 
: Ob —— EIA Nara. Hy 
Int re made in the Retrenchment of the Plarirm near 
" rg nl, arr ns a 07S - 
2 Ceſamarre, is. 2a certain” aulc -made in. a part the 
Flank which is nexr:the-Curzin; all of Maſons Work ir 
Rp _ 
A pofite Baſtion, and the Moar. © 

A—_ alicr,-isa maigot Earth raiſed in a Fortrefgo talge 


4 # 


mr Iron Marra: And rarer cables 39 | 
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the Cannon, to ſcoure the Field, or oppoſe a command- 


$ covered. with Raving, 
Ph query virg rg bary = made uſc of in Ap 
proaches, Mines and *Gallerics to cover”. A 
and corned: ries WA EAI" 


are In wh Ge ek 


hafty coming ng on of the Enemy. 
_ - Covert WP, is a Walk round about the Moar towards 
=> Country, having a Foot-pace and the Glacis for a 


— Chemin de Ronde, is a Walk between the Rampart 
ard the Wall. 

" The Share, or Chemiſe, is the Solidity of the Wall fram | 
the Talus to the Stone /Row. 

Chevaux, or Freiſland Horſes, {a call'd, becauſe firſt 
made uſe of art Groningen, a City of Fres/land, are great pic- | 
ces of Wood with fix Sides, driven through Piles or Stakes 
of Wood armed with Iron; ro hinder the Horſe and Foc 
from going forward. | 
Circumvallation,, is a. Moat bordered with' a Paraper, 

' which flanks ir ſelf fram diſtance ro diſtance, funk about 
the. Befiegers Camp, as well to hinder the Relief of the 
Beſieged, 4s ro ſtop Deſerters. 

Clayes, are Twigg:1 interwoven rogether, having the F- 
-gure of a long 3 they, are placd upan an Alladg- 
ment, and cover" with Earth 3 and ſomerimes they ans 
laid upon marſhy Ground to. conſolidate ix. 

C:fr,' s a hollow'd depth "won parbng foce, and broad. 
from 16 to 18, all athwart a dry Moat : Vpon the upper 
pen chimney: place a Paraper, and a Crols, pieces of 

ood,cover'd ih © ing of'5 fore wh 

Commandment, is a 5 which one place - 
Has above another. 5 ro A 

-; (plans Ff ge Quin is the remainder of teCariy 


afier " : 


i bet. 4 Preatife of Fortification. in | 
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3. From the poings.B D draw. ftreight Lines in the point 
F fr the Faces, 2 Tag divided into two 
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L Aving now treated of the Breadrhs and Lengrhs of the 
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ofthe Heighth of the ſaid parts; or rather afrer whar 
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of the Gorge. For le: If you would 

: the Angle of the Gorge of a rc 
1%o muſt from 190 ſubftract 72 ; for that 
72 Lt the Angle of a rer hoy : Then 


—y ghrr> : ther, peepaids 108 De 
09 _ — grees, and Y, TREP the © Gogie hes ros Degres 
of Oycrnry: .. | 


36 fir the Angle f th Baſtion and al the rel 


impoſſible to know whar their. Overtures are, in fe. 


gard they are nor always the fame: -So that ir __ 
. upon the  aplodge of .the Engineer: to make the 
. o thar a. good Angle of the Baſtion, accor- 
. ding . wo wile -almoſt all the .reſt rake their meaſures. 
Conſult our rs upon this marrer. Neverthelcls we 


ſhall here fer down the Ovettures of the principal A 
agcr our manner of Forrification, P ye ww 
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(6) The Angle forming th 
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his opinion, maintaining that this Augle ought to be 
=Wtia Terceragon of 60 deg. LR EIS 
| Tieiagon of 75, to-a Heptagon'of 79:deg.t7 min./ an 
| Bikipon'of 32 'dey.30 mirizroan Enneagan-of 85 deg. 10 
| n of $7 deg. to an Hendecagoi of 88 deg. 38 min. 
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ies Barreries, 
them-ſo fi 
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b- =D Gy CR ;-thar'is- 0 lag, ag as age 

it, are m move_cxpoled to OT and 
y more FER wo be ws; _ 


TC once bur very 
Ba iano Tells rich oo hy Nhat ar 6 hy are bers 
Pd; ſo neither dothey nor pt repknng | 


Sf Embraſures . $oE- ordered 
Fthat manner. Forts. ply the ore the Para» 
235 to make jt 1 } regwbgw chal ore paar 

tschat a Flank pron oh er that manner, can never de- 

ic Paſſage of the Moat, ny a Err nor in 
uſt place, undover the covert $ >: qd 
Mn er de Ville, who makes the F 

ire: x he has tots Reaſon*for ves Nnek: they! 
4; h his Flanks are lef:chanthoſe which Aon» 
op 'uſe: of, 'and' that they do not-batrer the 
ſufficiently, nor the Counterſcarps, which is the moſt 
Wl p ER PER I Eocene 

R Ie Councerſcarp'is is- gained, the 
i tour br ſhort rim the Reaſoo'of which, if ir 
tinded, * 45 "becauſe the diſpoſing :of the Places is {0 
rootre, thac — hrs tree en. 

| 5. iſures made'upon theſe Parapers, 

ECurain, are too acute , eſpecially if ir ed 
b_ ſhould clear the covert Ways. I know Dmay be 
,” that it is Eaſe to an OriÞn, or Ear , and 2 re- 
Flank in.2 circular fahion ; Bur the 0rilon will betoo 
yoa allow it the half of the Flank, and the | 
ll noe ſutfge for its Defence, not having room 
Pieces whe placed upon it ; beſides ems 
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chere muſt be a nh of great | and ſmall Shot, which will 
cauſe an inevitable T 

Monſieur Pager, , Perſon cppincodo eQion in the 


__—_ the Reputatim 
To Tag oc Tia, Was 


chem much pom i Dee ;'l ; 


wenn 3bove tw 


Monſieur. 
fot che- Tones way 


thecoverr Way 2 * Therefore con 
þ her whith elic- one 2 
his defence; Monficut Veuban allows 
{£02065 /26 onthar 


- perf Ir wn to 
h Monficur Vaubau = 


LODE 
and EE edrlands, howeverit.oughs Sy rod 
vrhers ; becauſe the Ravelin -COVErS: the ; Overture ; 
ellowedit. above che Papendieylars ts. the:Gureain, and ; 
wh it-is noc toarmuch.expoſed 5+ beſides thar-it, £2 | 
and:dtrnſithes Canoes which arc i: EY 
Ny | 
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CHAP, 11 
Of the! Flank, 


JE RE we muſt repeae whit we have dltezdy lid, That 
| +> mira. oh Flaaks arc the beſt;neverthelef5 iris 2 
\ "Thing diſputed among che Engincers, Aderſheuſer made” the * 
- Fan ro 2 Square oft 6Fachoms;to 4 V,of 18; toa VI, of 20; 
weVIit;of z2; ro an VII,as far 482 Dodecazen of Mp ro 
'Y Wee it coa Square of z2.; ron V, of :14 5 to & VI,of rs; 
TY $2VIL of wy eipfaneds A. oh of 31 74%] 
— 597 1 Tetaing (1 2 olggone. 08 $1,206 
© ©'Biftions, pF made ir 2 Square of I: ys V,of 165 
we VL of 19; roaVI11;' of 20; to an YH, of 22z'; ro'a MK, 
"8 the came co Poly gons of 12 Baſtions of 24 Fathoms. Inge- 
Els [4 ot 2 
rl, the HlanJers make their Flanks to a Square of. 16, 
Tubbs, 2 Feer ;\ £02 V, of 18 Fathim, z Ferr ; "to 2 VI, of 
vehom x Feer;'to VII, 19 Fachomis gs Feer';: town VIII, 
| I Sathoms x Feet4 © a 1X, of 21 Parhoms x Foot "anda 
7 coaX, 23 Far , 4 Foot; to NJ, of 24 Farh | 
it / 2ton/icur the Count of Pager, alows the Flank in a 
re, 19 Fathoms, r Foot, tO 2V, 24, Oc. + as you may - 
LE 3: C.i6, & 17 wt an: wa; 
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Of the Faces. 


X'S the Face is the moſt dangerou Part of a Fortreſs - 
©” for that iris exrreamly ww 7p to the view. of the Erc-. 
! 


T7 tis requiſite char ir ftiov!d be as ſhorr as may be, for” 
0 {We by how much ic is the more advanced towards the Field,”- 
ut, | Mehr is” tt-= more h1abl: &. be arack'd :. Wheoce it, 
TE WG p23 that 'rhe Enemy of Lite general:y makes 
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choice of thac Part, to begin his Breaches. As to the length 
ofthe-Feces; the Engineers differ as much one among ano-, 
ther, as they do about the Flanks, Adrian Metins would 
have the Face tocarry two third parts of the Curtain, Mon: 
fieur, the Count of Pegen, allows it in 2 Square 5 5 Fathoms, 
and permits the ſame _ for the Polygons. Freitag 
would have the Face to be always 48 fathoms, according to 
the pratice of all the s,  As' for the Length 
the Faces; after Vauban's Method, ſee Chop. 16. of the Third 


” GS 


CHAP. 1V. = 

Of the Orillon, and Flaxk retir'd ; together with the. 4 
Briſure, or Place where the Great Guns are toe i 
plemted. "4 


ASvfor whatcoucerns the eredting of the Orillow, and Flank 
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xetir*d, according to. Moaficur de Vawuban's Method, 
there-needsno morethan to read what he has written there- 
upon-in the Second Chapter of his Third Book. But heres 
ee wk; which though it be noe better , however it 
is as | | FP > - 
EE; ee the Our-Lines of the Fortreſs are drawn, divide 
the Flank of one ef the Baſtions into three equal parts, and 
the Face of the oppoſite Baſtion into two, -2s, A,B, By C. 
2. Draw from the Point B, which makes the middle of 
the Face, A Linethrough thethird pare of the Flank, which | 
is the neareſt to the Angle of the Shoulder D, prolonged ia | 
the Body of the Baſtion of + fatkems, as D E. ; Wi 
3. Divide this ſame Third part 'of the Flank, into two 
<< 3SFG, and G D; from which Poine G, ere& 
a dicular of about ewe fathoms, as GH. - Laſtly, St FI 
the-Compaſs ypon the Point H, and ſo draw the Rounding- F 
of the @r3lon, joyning F D, together. + 
4 Draw from Rn, re. enering Angle of the Moat Þ 2 ſtreight” £ 
Line throughthe Angle of the Curtain L, prolooged = A 


- 
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Body of the - Place, of an. equal-bigneſs to'the Line:D.E ; 

thar'is co ſay, of five Fathoms,as, K [;; tothe endthar. you may 

| have the Briſure, where you ma7 place the' piece of Cannon 

tha points rowards the Half Moon,8 cannot be barter'd from 

#eFicld ; becauſe it is, as ie were, covered by the Revelivs 

Laſtly, To make the Rounding of the Flank revir'd, rake the 

Diſtance K E, between the e Poincs of che: Compaſs, and 

Seions toward the Moat, in L; from whence after- 
yarsdraw the Arch from K toF, 

> te cannot be ſzid, bur tha theſe Orillens are very good; ; 

; ſietheſe Roundings give leſs advantage to the Enenues Can- 

i ma, and —__—_ room, . as well for placing the Cannon, 

the Musketeers. If you obje&, That the Diſtance 

mchar part where the Enemy may paſs the Moat, is too 

great. * I anſwer, That the principal Defence of the Small 

a; « to hioder the Paſſage of the Moat, cenfiſts in the Te- 

male; where you may {eta Body of Musketeers, to fire con- 


por | this Method, Monfieur de: Clermont obſerves, That 
;Len of the Square would be too little, if you allow 
2-more than the Third Part of the Flank, as' to RS A 
awe; and therefore he requires Two Fifth: Pares 
Flank, for the Ori/ler. . See the Place P. Pg XXII. 7 archoend 
"ſt | Third Book, | 


«_Y m 


SEND TT AT = 


1 I Dr 

- _ 6 7 = 
a 7 _ \ 
7:30 - 


0 bd "> : m__ _ Kee. if 


CHAP. V.. > 
Of the Curtain, 


IN regard that the Curtain ought to cover the greateſt pare 
* fa Work, itis: te that it ſhould be of a reaſonable 
id ; that is to ſay, that it ſhould never be ſhorter than 
Sfahoms, and never longer than an Hundred, Ar 
\ eaſer allows it 92 Fathoms, and Freittag as Gold- 
eee the Lengeato be of 96 Fathoms3 _Antbony de 
« Tiew makes it 74 Fathoms in Length ; Himſct 84. 
r de Clermont allows is Three | Fifth» Pazts of a Pbly- 
TY £0 þ 
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.. Fhe Count &e Pagais &o Fathoms, Minfcer 
> Smt to the Pluralicy of che But 
net he Cornkmaherere fune i 1 
who will kave kave. them eo be, 33-15 larry pate pb rpr 
which he ConfirsGion is Tach. See the Plare % Fig 0 4 
_ arthe endo : 
1 Divade. Line AB-inco g equal parts, _ 
DM, NC, and C B, andrake por the Vro-Gorge, as | 
AD. 
e. Dividethe ſame Line 'AB iteo three equa) par; 
rake one For che Capital, a BE; AF. 
$> hete the® thiee Pares are marked, as ar Rag 
G, down' fromthe Points R, G,-1wo P2r 


of the third of the Capital L 1 

of dick it ach tne the ak yr then jayn H and 1 my 
en Righe-Line- * Cy 
4. Make upon the Points D and C, the Angle of the Cap 


rn as bryan nt 
otage roy hr ret, 


Can wn, 5 P76 EN En 2. Thartly 
Fortifirazioh Takes up. Do ach room. 3. That it 
the Baſtion roo Acute, D 


Others there axe that form an A ogle withogt Gde, as I: 
arg. yu ghooary A B'iotd CT xl 
kT, , s 
CD, Dies and EB. het . 46 | 
vide the firſt- Imo-three equal parts, and : 

at; 25 A1, and BK; theo jo F- 


Det from ©® vavficvinhn Lines -che-Doine M,j nd 
Cuttain wilt be made, Sec rhe Plare P. Fig, XXIV. * 
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different - 
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Kd pare mc la 
| A re ſeveral others, as Goldman, 
| himſelf ; $0 that we muy bo 1, Oy, 
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the Thicknels' of the - -Parapert is good, whep 1e-is not 1 A 
DEE nn anns) | 
Paraper eoſeney eat » WAN + 
would ſoon Hevel ir with the Earth-; and thicker,-4Þ | 
would hinder the Soldiers from” the fight df. & Moat api \ 
. the Covere-way:' - :- 
- If you fi /F line the Parapet, it muſt be allowslq 4 
little floaping, that the Soldiers may have the beter fi | 
The bet - of Parapers'-is with Turk. As fel 
econ _ po pb 
2a Paraper,'2e is very requifice .t0-mix it wi ithy T 
| or Brambles, nog wit any Week: that wake 2 6h 
root; to bind the Barth together, ſo that the Cannon my 
Eno _ | 
no Plancrhag Yi 
puts: forth more or- deeper Roos, 2 us & 
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| Ground | ix would take up, 2 Pry quaneiy of 
i ae (ens require. Menſicur de ſpokep germ maeathe 
Þ Klge chan 3-4 Fathoms, 
| Clermont-brings.” The | 
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and Proper, hich is af rey dngrom, 4s Gr ef 


'I Ra 
ang wo allow yp Ta rl Irs ie Ramp, 


1t, according tothe 


up of it (elf. 
badneſs of the Rr: ought to be more or leſs, 


the better to ſuitain « — The beſt Earth 1s thy 


whach' is called 1 "nex cothar che flimy Each, 'L 


cauſe thatby'r 1 of theif elamminels, they berrer r 
| p : beſides they binds. 


with lictle" flo 
"> i. Weedsand Teaſs better. 
every radeys be whete the Rampare- is raiſed, ty 
Ranches of ' Willow are wo be fer no bigger th 


IT the Earth is to be ; dr 
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| Of the Embraſures and Meri. 
ſeveral forts of Embraſares, 


+ regret Roor, after A dat ace moos 
| ood Turff. 
uy 


Of the Mact in the Bodyof the Place, 


zegard that every Fortreſs o it o be environed with 2 
dat,we ſball briefly ©xamine ſort of Moass are firſt 
ag Some- make them broad, others narrow, 

rallel to the *Baſfon 


& Places. ropes one is for 2 ar 
tae chat is full of Warer. One'p 
> broad ; another warld have it b: 
þ 1 us examire every one of theſe in 
x# makes his Moat for 2 Fety 
Tn fr age of 20, his _— 
Eaqprrnhranyes, week: 2: 16 
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and broad at the top abour 19, and at the bottom near 1, 
Monſieur-4e Þ auben prefers Monſieur Cleraront's Way by 
fore all the reſt, as to the Breadth and Depth of the Max 
For 2s tothe way of drawing- our the Moat, Monſieur Gall 
avone makes it narrower toward the Point of the Baſtion thai. 
roward the other Parts; more cipecially if the Flanks i | 
large ; for he =) bh np ene it would be requiſite that 
the Moat ſhould of the Flank, orgies 
much more narrow 


| | 


as the Flank, with a moderate Depth, that Wideneſs woull 
kinder the Enemy from croſſing the Moat without great 1 
of his Men, But if the depth were a lictle more than ording Wl: 
Ty 3 andit ſhould be asked, what ſhould be done with WW 
Earth taken out of the Moat z they reply, *rwould make ws Wl 
Glacis, The learned may judge as they pleaſe , bw 
for m Pare, I hold with them, that are for making the May MW 
parallel .co the Line of Defence. If they ſtill oe . a 
the rounding of the Moar being as large as in other Place, MW 
all whole Curtain and Face of the oppoſite Baſtion canas WW. 
ova wen. yeh ">= wah they would ore 
| Parts aboye the rounding, they ought co make no Ma iſ 
ar21l, becaule the Point of the Baſtion it (elf is nor prop if 
for thar. | Addto this, tharif che Moat be made narrows; 
rowar4 the Point of the Baflion, the Enemy having once gain'l 
rhe Pouct;the Earchof which is 1l'd on# part of the Moat, bs i 
will cafily paſs itby, throwing Bayins over the *Ruins of the = 
Baſtioos, which will ſhew him, 25.1 may. ſo ſay, the way to. 
emer diretly imothe Baſtion; ll 
- The ex: Queſtion is, , whether 2 Moat full of-Water is | 
be prefered blog dry Moar ; which a dillim&ticn beore, 

great and ſmall Places wAl quickly decide, As for grew 


#3 - 
7 


. AT, reatiſe of Fortificatibn. 77 


reſſes, it cannot be deny'd but that dry Moars are to.be 
] before thoſe full of Water, Some will objeR, char' 
full gf Water ſecures a Place againſt as rs _ 
5 beſides that, is ver hard to be filled 


| arp iz rt Be 4 and no le as be 
Iris very proper to cover of 
means of w Lance we rtoen the 
ie t anfoer fo ut that'as well z Moat full of 
aders the Sallies of Fs within, vithout the help of 
T which maxe fo great a noiſe, that *cis impoidle bu 
tinels near the Place beſieged, muſt hear it; and 
is to be (aid of the Sallies, 15 ro be ſaid of the 
| Beſide, if the Water that fills the Moar be nor a 
Cre, it Hepers an unwholſome Air, cauſes fre- 
tempers, and renders the Soldiers leſs | 
ooh [+ of the nciſoine Stenches thatariſe out of ir; and oa - 
her fide, befides char, a dry Moat is' more commodious 
Sali and ſafe dab. no Fear of Sickneſs 
7 from noiſome Water, and unwholſome Air. To 
et ing of. the Convenience of Mines, which the Ene- 
as to make, you muſt make a Quvette, or little Dike in 
| of the Moar from 15 to 29 Foot broad, and 
* i Wk the dovper irs the berter it 15 :. Surround 5c with 
a £ WParaper with Paliſadoes round about; and ſo you will 
« f efidite from Mines and Surprizes. As for little Fortreſſes, 
; obs Bofodeane Frrmanr— 7 hero diem = Re- 
d Succors, are not ſo n as in Places. 
is alſo to be rounded the 1 of the 
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